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T.Q | TH 


READER. 
Te HAT would be more ridicu- 
wx Wes lous, than for me to go about 
to praiſe an Art that ail Man- 
kind know they cannot live 
peaceably without? It is near hand as an- 
cient (no doubt on't) as the World: For 
how could Men ſet down to plant, with- 
out knowing ſome Diſtinction and Bounds 
of their Land? But (Neceſſity being the 
Mother of Invention) we find the Eg yp= 
tians, by reaſon of the Miles overflowing, 
which either waſh'd away all their Bound- 


A2- Marks, 


o 
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Marks, or cover d them over with Mud, 


N brought this meaſuring of Land firſt into 
an Art, and honoured duch the Profeſſors 
of it. The great Uſefulneſs, as well as the 


pleaſant and delightful Study, and whol- 
ſome Exerciſe of which, tempted ſo many 
to apply themſelves thereto, that at length 
in Egypt (as in Bermudas) every Ruſtick 
could meaſure his own Land. 

From Egypt, this Art was nd into 
Greece by 7 bales, and was for a long time 
called Geometry; but that being too com- 
prehenſive a Name for the Menſuration of a 
Superficies only, it was afterwards called 


Geodefia a; and what Honour it ſtill has con- 


tinued to have among the Antients, needs no 


better Proof than P lato 8 h rp Sele 
ein vb. And not only Plato, but moſt, if 


not all the learned Men of thoſe Times, refu- : 
ſed to admit any into their Schools, that had 


not been firſt entred in the Mazhematicks, 
eſpecially Geometry and Arithmetick. And 
we may ſee, the great Monuments of Learn- 


ing built on theſe Foundations continuing 


unſhaken to this Day, ſufficiently demon- 
ſtrate the Wiſdom of the Deſigners in chu- 


ſing anc for _— Ground-Plot. 
1 
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Since which, the Romans have had ſuch. 
an Opinion of this Sort of Learning, that 
they concluded that Man to be incapable of 
commanding a Legion, that had not at leaſt 
ſo much Geometry in him, as to know how 
to meaſure a Field. Nor did they indeed 
either reſpect Prieſt or Phyſician, that had 
not ſome Inſight in the Mathematics. i 
Nor can we complain of any Failure of 
Reſpect given to this Excellent Science by 
our modern Worthies, many Noblemen, 
Clergymen, and Gentlemen affec ing the 


= Study thereof : So that we may ſafely fay, 


none but unadviſed Men ever did, or do 
now ſpeak evil of it. 3 +7} 20 +68 
Beſides the many Profits this Art brings 
to Man, it is a Study fo pleaſant, and af- 
fords ſuch wholeſome and innocent Exer- 
ciſe, that we ſeldom find a Man that has 
once entred himſelf into the Study of Geo- 
metry or Geodefia, can ever after wholly 
lay it aſide: So natural is it to the Minds 
of Men, fo pleaſingly inſinuating, that the 
Pythagoreans thought the Mathematicks to 
be only a Reminiſcience, or calling again 
to mind things formerly learned. 


"Rog But 
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But no longer to light Candles to ſee the 


Sun by, let me come to my Buſineſs, which 
is to ſpeak ſomething concerning the follow - 
ing Book; and if you ask, Why I write a 
Book of this nature, ſince we have ſo many 
very good ones already in our own Lan- 
guage? I anſwer, Becauſe I cannot find in 
thoſe Books many things, of great conſe- 
5 ence, to be underſtood by the Surveyor. 
have ſeen young Men in America often 
nonplus d ſo, that their Books would not 
help them forward; ; Particularlyi in Carolina, 
about laying out Land when a certain 
Quantity of Acres has been given to be laid 
out five or fix times as broad as long. This 
I know is to be laugh d at by a Mathemati- 
cian; yet to ſuch as have no more of this | 
Learning, than to know how to meaſure a | 
Field, it ſeems a difficult Queſtion : And 
to what Book already printed of Surveying 
ſhall they repair to be reſolved ? 

Alſo concerning the Extraction of the 
Square Root; I wonder that it has been fo 
much neglected by the Teachers of this Art, 
it being a Rule of ſuch abſolute Neceſſity | 
for Ge Surveyor to be acquainted with. I | 


have taught it here as plainly as I could de- 
4 vile, | 
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viſe, and that according to the old Way, ve- 
rily believing it to be the beſt, uſing fewer 
Figures, and once well learned, charging 
leſs the Memory than the other Way. 
Moreover, the Sounding the Entrance of 
a River or Harbour is a Matter of great Im- 


F port, not only to Seamen, but to all ſuch FT: 
= Secamen live by; I have therefore done my 


Endeavour to teach the young Artiſt how | 
to do it, and draw a fair Draught thereof. 
Many more Things have I added, ſuch 
as I thought to be new, and wanting; for 
which I refer you to the Book itſelf. 
As for the Method, I have choſe that 
which I thought to be the eaſieſt for a Lear- 
ner; adviſing him firſt to learn ſome Arith- 


= metick, and after, teaching him how to ex- 


tract the Square Root. But Lwould not have 
= any Meophyte diſcouraged, if he find the firſt 
Chapter too hard for him; for let him rather 
| s$kip it, and go to the ſecond and third 
Chapters, which he will find ſo eaſy and de- 
lightful, that I am perſuaded he will be en- 
couraged to conquer the Difficulty of learn- 
ing that one Rule in the firſt Chapter. 
From Arithmetick, I have proceeded on 
to teach ſo much Geometry as the Art of Sur- 
 A4% ns 


* 
1 
Tj 


deying vecfulires.” In the next place, Thave 


_ by what Meaſures Land is ſurveyed; 
0 10 ſeveral Tables for the reducing | 


one e Sort of Meaſure into another. 
From which I come to the Deſeription 
« Inſtruments, and how to uſe them; 


wherein I havechiefly inſiſted on the Semi- 


circle, it being the beſt that I know of. 
* The Sixth * teacheth how to ** 
fly all the foregoing Matters together, in 
the practical ſurveying of any Field, Wood, 
Ec. divers Ways, by divers Inflariects: z 
and how to lay down the ſame upon Paper. 


Alſo at the End of this Chapter I have large- 


ly inſiſted on, and by new and eaſy Ways, 


taught ſurveying by the Chain only. 
I be Seventh, Eighth, Ninth, Tenth and 


Eleventh Chapters, teach how to caſt up the 


Contents of any Plot of Land; how to lay 


out new Lands; how to ſurvey a Manor, 


County or. Country; alſo, how to reduce 


and divide Lands, cum N aliis. 


The Twelfth Chapter conliſts wholly'of 


Tri gonomerry. 


The Thirtcenth Chapter 1s af Heights and 


Diſtances, including, amongſt other things, 


how to make a Map ob a River or Harbour. 
Allo 
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ö | Alſo how to convey Water from a Spring- 
WE head to any appointed Place, or the like. 


= Lo/tly, at the End of the Book, I have 
a Table of Northing or Southing, Eaſting 
or Weſting; or (if you pleaſe to call it fo) 


A Table of Difference of Latitude and De- 


parture from the Meridian, with Directions 
for the Uſe thereof. Alſo a Table of Sines 


and Tangents, and a Table of Logarithms. 


have taken Example from Mr. Holwell, 


to make the Table of Sines and Tangents but | 
to every fifth Minute, that being nigh 


enough in all Senſe and Reaſon for the Sur- 


veyor's Uſe; for there is no Man, with the 
| beſt 1 that ever was yet made, can 
take an Angle in the Field 9 if ſo 


W nigh, as to five Minutes. 


All which I commend to the ingenious 
Reader, wiſhing he may find Benefit there- 
= by, and defiring his favourable Reception 


thereof accordingly. 1 conclude, 


READER, 


Your Humble Servant, © 
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natural Philoſophy, to far as it comes under a Mathema- 
tieal Conſideration. By E. Stone, F.R.S. The ſecond 
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O F 
Meaſuring Land, &c. 
CH AV; I 
Of ArRITHMETICK. 


e I 1s very neceſſary for him that in- 
St tends to be an Artiſt in the Meaſu- 
ring of Land, to begin with Arith- 
metick, as the Ground-work and 
Foundation of all Arts and Sciences 
Mathematical ; and at leaſt not to be 


| 1gnorant of the five firſt and principal Rules there- 


of, viz. Numeration, Addition, Subtraction, Mul- 
tiphcation and Divifion: Which ſuppoſing every 
Perſon that applies himſelf to the Study of 
this Art to be ſkilled in; or if not, referring 
him to Books or Maſters (every where to be 

B. found) 
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found) to learn: I ſhall name a Auch! Rule, as ne- 
ceſſary (if not more) to be underſtood by the 
Learner; which is the Extraction of the Square 
Root; without which (though ſeldom mentioned 
by Surveyors | in their Writings) a Man can never 
attain to a competent Knowledge in the Art: 1 
ſhall not therefore think it unworthy my Pains 
(tho' perhaps other Men have better done it before 
me) to ſhew you eaſily and briefly how to do it. 


How to Extract the Sguare Root. 


In the firſt place, it is convenient to tell you what 
the Square Root is: It is to find out of any Num- 
ber propounded a leſſer Number, which lefler 
Number being multiplied in itſelf, may produce 
the Number propounded. As for Example : Sup- 
poſe 81 be a Number given me, I ſay ꝗ is the Root 
of it; becauſe ꝙ multiplied in itſelf, viz. ꝙ times 
9 is 8 1. Now 8 could not be the Root, for 8 times 
8 is but 64: nor could 10, for 10 times 10 is 100; 
therefore, I fay, 9 muſt needs be the Root, becauſe 
multiplied i in itſelf, it makes neither more nor leſs, 


but juſt the Number propounded, v7z. 8 1. 


| Again: Suppoſe 16 be 

4. the Number given, I ſay 
the Root of it is 4, be- 

cauſe 4 multiplied in it- 
ſelf makes 16. For your 


4 better underſtanding ſee 
n this Figure, which is a 
great Square, containing 
106 little Squares; any 
5 A. Side of which great 
pgguare contains 4 little 
which is gatted the Square Root. Or, 
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Of Arithmetick. 3 
Or, Suppoſe a plain ſquare Figure be given you 
as this in the Margin, and it be requi= 3 
red of you to divide it into 9 ſmall TT} 
== Squares ; your Buſineſs is to Str in- ＋ 
== to how many Parts to divide any one 7 9 1 
of the Side Lines, which here muſt be — 
into 3, and that is the Root required. __L_ 1} 
But how to do this readily is the thing I am now 
going to teach you. The Roots of all ſquare 
Numbers under 100, you have in your Multipli- 
cation Table; however, ſince it is good for you to 
keep them in your Mind, take this ſmall Table of 
them. 


Roots | 1 | 2|3] 111 
Squares JUTE LL ee 


Here you ſee the Root of 25 is 5, che Root of 
64 is 8, and ſo of the reſt, 

80 far as 100 in whole Numbers, your Memory 
will ſerve you to find the Root; but if the Number 
propounded, whoſe Root you are to ſearch out, ex- 
ceed 100, then put a Point over the firſt Figure on 
the Right-hand, which is the Place of Units, and ſo 
proceeding to the Left-hand, miſs the ſecond Figure, 
and put a Point over the third; then miſſing the 
fourth, point the fifth; and ſo (if there be ever fo 
many Figures in the Number) proceed on to the 
End, pointing every other Figure, as you may lee 
here, and ſo many Points as there are, 

of fo many Figures your Root will 12 3 34567 
conſiſt, which is very material to re- | 
member: Then begin at the firſt Figure on the Leſt- 
hand that has a Point over it, which will always be 
the firſt or ſecond Fi igure, and ſearch out the Lee 
2 ol 
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as in the Margin, and ſet down 1 in the Que 
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of that one Figure, or both joined together if there 
be two; and when you have found it, or the nigheſt 
leſs to it, which you may eaſily do by the Table 
above, or your own Memory, draw a little crooked 
Line, as in Diviſion, and there ſet it down. For 
Example: Let 3 144 be the Number whoſe 

7#+(12 Root I am to find; I ſet it down, and prick 
zz the Figures thus: Then going to the firſt 
Figure on the Left-hand that has a Prick 
over it, which is 1, and ſee what the Root of it 1s, 


which is 1 alſo; I therefore draw a crooked Line, 


uoti- 
ent; then if 1 admitted of any Multiplication, I 
chould multiply it by itſelf; but ſince once 1 1s but 


1, I ſubtract it out of the firſt prick'd Figure on the 


Left-hand, and there remains o; ſo that I cancel 


that firſt Figure, as having wholly done with it: If 
had remained after the Subtraction, I 


any thing 
ſhould have put the Remainder over it. The next 
thing to be done, is to double what is already in 
the Quotient, which makes 2; which 2 I write 


down under the next Figure, viz. 4, which has no | 


Point over it, and then ſee how oft I can have 2 in 
4: Anſwer, twice. I therefore ſet down 2 in the 


Quotient, and 2 likewiſe under the next pointed 


Figure, which in this Example is 4; then that 22 
which ſtands under the 44 muſt be multiplied by 
the 2 in the Quotient, whoſe Product is 44; which 
ſubtracted out of 44, there remains o. 
may multiply and ſubtract together thus, twice 2 


1s 4, which I take out of 4, and there remains o; 
then I cancel the firſt 4 and 2 to the Left-hand, as 


having done with them; then again, twice 2 is 4, 


which taken out of 4 leaves o; and then I cancel 


the 


But you 
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Of Arithmetick 5 
the laſt 4 and 2, and the Queſtion is anſwered; 
for there is 12 in the 2 which is the Root 
of 144, which may caſily be proved by multiply- 
ing 11 aa. 
Take another Example: Let the Sum 
be 54756; firſt ſee what the Root of 5 747560 
is, which is 2, and place it in the Quo- æ 
tient, and under the firſt pointed Figure 
both, as you ſee here; then ſay 2 times 2 is 4, 
5 00 taken out of 5, there remains 1; and ſo 
have you done with the firſt Point. Next double 
the Quotient, which makes 4, and 
place it as you ſee here, under the Fi- I 
gure void of a Point; then ſee how ma- 8 
ny times 4 you can have i in 14, anſwer #47 56(23 
times; which 3 place both in the * 
Quotient, and under the next pointed Figure, 
which is 7 then multiply and ſubtract, faying 3 
times 4 is 12, which taken out of 14. leaves 2; 
which 2 write over the 4, and cancel both the 4. 
and the 1, as you do in Diviſion : And three times 
318 9, which taken out of 27, reſts 18; which 
write over head, and cancel what Figures you have 
done with, no otherwiſe than in Diviſion, and ſo 
have you done with the firſt two Points. Now 
for the third pointed Figure, or if there were ne- 
ver ſo many more of them, they are done altoge- 
ther as the ſecond ; viz. Double again your Quo- 
tient, it makes 46; which put down as you ſee in 
the Margin, always obſerving this Rule, That the 
laſt Figure of the doubled Quotient, I mean that 
in the place of Units, ſtand under the next, void 
of Points : And thoſe of your Left-hand of him, 
= 72. in the place of Tens or Hundreds, in order 
= * before 
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before him, as you do in Diviſion, as you may ſee 


A 


Let the Number, 
| 123456783 - ſee the working of it. 


12 here. Then proceed, and ſay, How 
28 many times 46 can I have in 185, or 
$#756(23 rather how many times 4 in 18? Here 

3436 Eſſay, as you do in Diviſion, and ſee 
4 if you can have it four times, remem- 


bring the 4 that muſt be put down under the point- 
ed Figure; and when you find you can have it 


four times, write it down in the Quotient, and alſo 


under your laſt pointed Figure; then fay four times 
1 4 is 16, out of 18 there reſts 2, which 
write down, and cancel the 18 and 4. 


48 0 
$#754(234 Again, four times 6 1s 24, out of 25 
reſts 1; which put down, and cancel 

# the 2, 5, and 6. Again, four times 4 
is 16, out of 16 reſts o; and ſo have you done, 
and find the Root to be 234. 

I'll add but one Example more for your Practice. 
whoſe Root is requir'd, be 


WH" But in this you ſee there 4 is a 
7 $4549 | Fraction remains, and ſo there will 
#2345478(3513 be in moſt Numbers, for we ſel- 
365877 dom happen upon a Number ex- 


77s actly ſquare : The fractional Part 
mult therefore thus be taken; Before you begin to 


extract, add to your Number given two Cyphers, 


if you delve to know but to the tenth Part of an 
Unit; 
phers, if to a thouſandth Part of an Unit add ſix 


Cyphers, and then work as before, as if it was all 


one entire Number, and look how many Points 


were placed over the Number firſt given, ſo many 


Places of Integers will be in the Root; the reſt of 
| the 


but if to an hundredth Part add four Cy- 


IE 
* 2 = 


/ arithmetick. 7 
the Root towards the Right- hand will be the Nu- 
merator of a decimal Fraction. For Example: 
Let 143 be the Number given to be extracted; and 
to knov the decimal Fraction as near as to the hun- 
dredth Part of an Unit, I write it down as before, 
annexing four Cyphers to the end of it, as you ſee 
hereunder; and after having 219 | 
wrought it, there comes out in 4 1 430000. 
the Quotient 11.95; but be- ½e 
cauſe I had but two Points over gzzzgs5; | 
the firſt Number given, vis. #43%%9s (11.95 / 
123, I therefore at the end of =/zy5y | 
two Figures in the Quotient 23 . 
put a Point, which parts the whole Number from 
the Fraction ; that 11 on the Left-hand being In- 
tegers, and the 95 on the right Centeſms of an 
Unit, which you may either write as above, or 
thus, 11, if you glealec © 
There are other Ways taught by Arithmeticians 
for finding out the Square Root of any Number ; 
but I know no way ſo conciſe as this, and, after a 
little Practice, ſo eaſy and ready, or to be wrought 
with as few Figures. To do it indeed by the Lo- 
garithms, or Artificial Numbers, is very eaſy and 
pleaſant; but Surveyors have not always Books of 
Logarithms about them, when they have occaſion 
to extract the Square Root: However, I will 
briefly ſhew you how to do it, and give you one 
Example thereof. _ 
When you have any Number given whoſe 
Square Root you deſire, ſeek for the given Num- 
ber in the Table of Logarithms under the Title 
Numbers; and right againſt it, under the Title 
Logarithms, you will find the Logarithm of the 
| B 4 faid 
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ſaid Number, the half of which is the Logarithm 
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of the Root defired : Which half ſeek for under 
the Title Logarithm, and right againſt it under 
the Title Number you will find the Root. 


E X AM PL E. 


Let 62 5 be the Number whoſe Root is deſired: 
Firſt I ſeek for it under the Title Numbers, and 
right againſt it J find this Log. 2, 795880, 
which I divide by 2, or take 5 1 

the half of it = cd ſee *: ale, 307640 
And finding that half under the Title Log. right 
againſt it is 2 5, the Root deſired. See the fame 
done by the former way with leſs trouble. 
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Geometrical DR FINITIONS. 


Point is that which hath neither Length nor 
Breadth, the leaſt thing which can be ima- 


i gined, and which cannot be divided, commonly 


marked as a full Stop in Writings, thus Mp 
A Line has Length, but no Breadth nar Thick- 


neſs, and is made by many Points joined together 
in Length; of which there are two Sorts, viz. 
W Strait and Crooked. As, A B is a rait Line. BC 


two crooked Lines, 


An Angle is the meeting of two Lines in a 
Point ; provided the two Lines ſo meeting do not 
make one ſtrait Line, as the Line AB, and the 
Line AC, meeting together in the Point 4, make 
the Angle SAS: 1! 
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Acute, Obtuſe. 


When a Line falleth perpendicularly u 
ther Line, it maketh two Right Angles, 
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Jes; and contain each juſt go Degrees, or the 
Wourth Part of a Circle; but if the Line DA had 

Wot been perpendicular, but had leaned towards 
, then had DAC been an Obtuſe Angle, or 

Freater than a Right Angle; and DAB an Acute 
W\ngle, or lefler than a I Angle, as you w 
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All Figures contained under three Sides are called 
1 * as A, B, C. | 


2 RE Where note, The Triangle A hath three equal 

4 des, and is called an E Triangle. 

1 The Triangle B hath two Sides equal, and the 

0 ird unequal, and is called an Iſoſceles Triangle. 
The Triangle C hath three unequal Sides, and is 

lcd a Scalenum. 
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BS 


Put. A Squate) 9dr sides are all equal, and 
Angles right, as A. 
Secondly, A long Square, * --Parallelogram 
whoſe oppoſite Sides are equal, ge Sw right, 
as B. 
Thirdly, A Rhombus, whoſe Sides are all equal, 
but no Ale right, as C. 
Fourthly, A Rhomboides, whoſe oppoſite Sides 
only are equal, and no right Angles, as D. 
All other four ſided WO are called Trapezia, 
5 _ 
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Geometrical Definitions. 13 
| Other Figures that are contained under 5, 6, 7, 
For more Sides, I call 2 as F, &c, except 


uch as are made by dividing the Circumference of 
a Circle into any Number of equal Parts; for then 
they are regular Figures, having all their Sides and 


engles equal; and are called according to the 


the 


Number of right Lines the Circle is divided into, 
pr more properly according to the Number of An- 
les they contain, as a Pentagon, Hexagon, Hep- 
Wazon, Octogon, &c. Which in plain Eugliſb is 
ho more than a Figure of five or ſix, ſeven or 
Wight Angles; which Angles are all equal one to 
another, and. their Sides conſequently all of the 


ame Length. And thus (though I mention ne 


ore than 8). the Circumference 'of the Circle 
ay be divided into as many Parts as you pleaſe ; 
ind the regular Figures ariſing out of ſuch Divifi- 
dns, are called according to the Number of Parts 
Whe Circle is divided into. See, for your better un- 
x Perſtanding, theſe two or three POO 


5 Circle 
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A Circle f is a Figure determined with one end- 

| leſs Line, as A.M 
Which Line i 
called the Circum-· 
ference of the Cir-| 
cle, in the Middle 
whereof is a Prick! 
or Point, by which} 
the Circle is de- 
ſcribed, which 1 
called the Center, 
from which Point 
| | or Center all ſtraitfi 
Lines drawn to the Circumference are equal, or olf 


the fame Length, as AB, AC, AD. i 
The 
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Geometrical Definitions. Is 
The Diameter of a Circle is a Line, which paſ- 
ſing through the Center cuts the Circle into two 
equal Parts, or the longeſt ſtrait Line that can be 
made in any Circle, as B C. 

The Sen e 5 is the half - the 1 
| tioned Line, as AB, AC, or AD, either of which 
is called a Semidiameter. _ 

A Chord is any Line ſhorter than the Diameter, 
which paſſeth from one Part of the Circumference 
| to another, as E C. 

A Semicircle is the half of a Circle, as BDC, or 

BEG: 
A Quadrant is the fourth Part of a Circle, made 
by two Diameters per- . 


pendicularly interſecting 
each other, as ABD, 


ADC, AB E, AE C, | 
either of which is a Qua- 
drant, or the fourth Part 
| of a Circle. | 
| A Section, Segment, 
or Part of a Circle, is a 
Piece of the Circle cut 
u- off by a Chord Line, and is greater or leſs than a 

; | Semicircle, as EFCG isa Segment of the Circle 
ick EB DC G. likewiſe EBD CF is the greater Seg- 
ment of the ſame Circle. 

A Superficies is that which hath both Length 
and Breadth, but no Thickneſs; whoſe Bounds are 
Lines, as A is a Superficies or Plane contained in 
S theſe Lines, BC, DE, BD, CE, which hath 
Length from B to C and Breadth from B to C, but 
no Thickneſs. 

When 
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from each other, they are called Parallel Lines, as 
the Lines AB and CD; which tho produc'd to never 


ae 


gure. 


. A z ning thro' a ſquare Figure, div 
PIN ding it into two Triangles, be- 
0 ginning at one Angle of the Square 
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When theſe bounding Lines are meaſured, and 
the Content of the Superficies caſt up, the Reſult : 
is called the Area or ſuperficial Content of that Fi- 


EXAMPLE. 


Suppoſe the Line BC to be twelve Foot in 
Length, and the Line BD to be four Foot long, 
they multiplied together make 48; therefore I ſay 
48 ſquare Feet is the Area or ſuperficial Content a 5 
that Figure. | 

When two Lines are in every Part equidiſtant ” 


Bao ern B 0 great a Length, would 
a D come no nearer to each other op 
much leſs meet. 3 


A Diagonal Line is a Line run- E 


EN and proceeding to the oppolitef 
he —D Angle. In the Square AB CD, 
A is the Diagonal Line. 
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ſult PRORB. L 
Fi- WY ow to make a Line perpendicular to a Line given. 


HE Line given is AB, and at the Point 4E. 
| it is required to erect a Line which ſhall be 
perpendicular to A B. N 


in . Fe 
. F H 
a . c 
t of i & E Sp 
tant : 
„ az 
ever 
2uldlil . —— | — | 
her] 5 &- - 
Bo. Open your Compaſſes to any convenient Wide- 
1 neſs, and ſetting one Foot of them in the Point C, 
be with the other make a Mark upon the Line af Ef, 
are and alſo at D; then taking off your Compafſes, 
* open them a little wider than before, and ſetting 


one Foot in the Point D, with the other deſcribe 
the Arch FF; then without altering your Com- 
paſſes, ſet one Foot in the Point E, and with the 
other deſcribe the Arch G G. 5 
F SER 44 La 
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our Ruler to the Point C, and the 
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Laſtly, Lay 
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How to raiſe a Perpendicular upon the End of a Line 
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Geometrical Problems. 19 
8 AB is the Line given, and at B it is required to 
erect the Perpendicular B C. 

Open your Compaſſes to an ordinary Extent, and 
ſetting one Foot in the Point B, let the other fall 
at adventure, no matter where in reaſon, as at the 
Point ©; then without altering the Extent of the 
= Compaſles, ſet one Foot in the Point ©, and with 
the other croſs the Line AB as at D: Alſo on the 
other ſide deſcribe the Arch EE, then laying your 
Ruler to D and ©, draw the prick: d Line D OF. 
= Laſtly, from the Point B, you began at, through 
the Interſection at G, draw the Line B GE 88 
is perpendicular to A =. : 


Another N. ay, I think more ea 655 e 20 0 
almoſt the ſame. 


Let AB be the given — B 1 the rn, 


cular required. 
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Set one Foot of your Compaſſes in B, and with 
the other at any ordinary Extent, deſcribe the Arch 
CEFD; then keeping your Compaſſes at the fame 
Extent, ſet one Foot in C, and make a Mark upon 
the Arch at E ; and keeping one Foot in E, make 
another Mark at F; then with any Extent ſet one 
Foot in E, and with the other deſcribe the Arch 
GG: Alſo ſetting one Point in F, make the Arch 
H H, then drawing a Line through the Interſection 
of the Arches G and H, to the Point firſt propoſed. 


P R O B. III. 
How from a Point aſſigned, to let fall a Perpendi cu- 


lar upon a Line given. 


The Line given is A B, the Point is at C, from 
which it is deſired to draw a Line down to AB, 
that may be perpendicular to it. 
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Firſt, Setting one Foot of your Compaſſes in the 
Point C, with the other make a Mark upon the Line 
Aas at D, and alſo at E; then opening your Com- 
paſſes wider, or ſhutting them cloſer, either will do; 
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ſęet one Foot in the Point of Interſection at D, and 


with the other deſcribe the Arch gg; the like do'at 


a E, for the Arch h h. Laſtly, From the Point aſſign- 
” ed, thro the Point of Interſection of the two Arches, 
1 92 and þ þ, draw the perpendicular Line CF. This 


1 5 is no more but the firſt Problem reverſed: The ſame 


you may do by the ſecond Problem, viz. Let fall 


2 Perpendicular nigh the End of a given Line. N 
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ſee here, thoſe upon one Line one way, and the 
other the contrary way; then laying your Ruler 
from No. 1. on the Line BC, to No, 1. on the Line 


AD, it will interſe& the Line AB at E, which 


you! may mark with your Pen, and the Diſtance 
between B and E is: one ſixth part of the Line; ſo 
proceed on till you come to No. 5. and then you 


will find that you have divided the given Line into 
Uy _ Parts, as required. 


of | PROS. V. 
E ow to make an Angle equal to any other Angle 


given. 


The Angle given is A, and you are 3 te 
make one equal to it. = 


3 N 
0 


Draw the right Line BC, then going to the An- 
gle A, ſet one Foot of your Compaſſes in the Point 
2, and with the other at what Diſtance you pleaſe, 

deſcribe 5 
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An- | 
oint | 
aſe, 


ribs | 


a Line Parallel unto it. 
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Leſcribe the Arch IK, then without altering the 
W Extent of the Compaſſes, ſet one Foot in B, and 
draw the like Arch, as fg; after that, meaſure 
W with your Compaſſes how far it is from K to I, and 
the fame Diſtance ſet down upon the Arch from 9 
W towards /, which will fall at C; after draw the 


Line B ON and you have done. 


* 


0 B. V I. 
Hino 70 nate Lines prall to each ober. 


A B a Line given, and it is required to make 


4 * 
** — . 5 ” 4 Wd, © — 
| Fd © , | ys | A 


Set one Foot of your Compaſſes at or near the 


End of your given Line, as at E, and with the 
other deſcribe the Arch 36; do the ſame near the 
other End of the fame Line, and through the ut- 


moſt Convex of thoſe two. Arcline draw the Line 
CD, it is the Parallel required. 


8 PR OB. 
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PR O B. VII. 


How to make a Line parallel 1 f0 another Line, which 
mmuſt alſo paſs through @ Point aſſigned. 


Let AB be the given Ling C the Point through : 
which the required parallel Line muſt pals. 


Set one Foot of your - Compaſſes i in C, and cloſing 
them ſo that they will juſt touch (and no more) 
the Line AB, deſcribe the Arch 24; with the 
ſame Extent in any Part of the given 1 ſet one 
Foot, and deſcribe another Arch as at D; then 
through the aſſigned Point C, and the utmoſt Con- 
vex of the laſt Arch, draw the required Line CD, 
which is parallel to A B, and paſſeth through the 5 
Point Ut ; 


PRO B. VIIL 


E ow Fo nale a Triangle, three Lines being given. 


Let the tive Lines given be 1, 2, 3; the Que- 
ſtion 1 is how to make a Triangle of them, 
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= down as hereunder 


3 | taking with your 
Compaſſes the 
Length of the Line 2 —— 1 
2, Fo one Foot in AL B 
W B, and make the Arch C; * taking the Length 


making the Lines 
AD and AE. e- | 825 e 


| AC, draw the 
Line DE. 


Geometrical Problems. 2g 
Take with your Compaſſes the Length of cither 


of the three 1 in this I——— —— 


vich chat No. 1 viz, the 3 


longeſt, and lay it 


from A to B; then 


of che laſt Line 3, place your Compaſſes at A, and 
make the Arch D, which will interſect the Arch 


C, at the Point e; from which Point of Interſecti- 


on draw Lines to AB, which ſhall conſtitute the 


Triangle Ac B; the Line AB being equa os 
e Eine No. 1, Be to No. 2, Ae to No. 3. 


PR OB. IX. 


-i How to make a J. rtangle equal to a T1 riangle given, 


and every way in the ſame Proportion. 


Firſt make an Angle equal to the Angle at A, as 


you were taught B 
in Prob. 5. Then 8 


E4ꝙ6 


qual to AB and 


Or otherwiſe 


vou may do it as you? were taught i in Prob. 8. 


PR OB. 
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enkel Problems, = 


f * Oo B. x. 
How to m_ a Square Ehe. 


Let A be a Line given, 
and it is required to make 
. a ſquare Figure, each Side 
of which ſhall juſt be the 
e Length of the Line A. 
Firſt; Lay down the 
Length of your Line A, as 
| ls AB. 
F $9 Secondly, Raiſe a Per. 
5 pendicular of the ſame 
bs: Leng th at B. 
au | Thirdly, > Take ift 
"908? of: either of the aforetientionsd, Lines with 
your Compaſſes, and ſetting one Foot in C deſcribe 
the Arch ee; do the like at A, and deſcribe the 
r 
Fourthly, Draw Lines from A and C into the 
Point of Interſection, and the Square is finiſhed. 
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This is much like 
the former. Admit two 
Lines be given, as 1 

e 2, and it is required 7 
to make a Parallelo- 
gram of them: What 
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a Pa- 
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Geometrical Problems. 27 
W 2 Parallelogram is, you may ſee in the ſecond 
W Chapter of Definitions. Wo 
; Firſt; Lay down your n 1 as AB, up- 
on the End of which ere& a perpendicular Line, 
W <qual in Length to your ſhorteſt Line; and fo pro- 
= cced, as you. were tau ght! in the foregoing Problem, 


FR x R O B. XII. 
How: to make a Rhombus. 


i Firſt, Make an Angle, ſuppoſe ACB, no matter 
= how great or ſmall; but be 
W fire let the two Lines be of 1. 
equal Length; then taking 5 
with your Compaſſes the 
Length of one of thoſe two 
Lines, ſet one Footin A, and 

| deſcribe the Arch 454; alſo 
W {ct one Foot in B, and de- 

W ſcribe the Arch cc. Laſtly, 
draw Lines, and it is finiſh- 
ed. Two .Equilateral Tri- 
angles is a Rhombus. 

A Rhomboides differs juſt. 
ſo much, and no more "ane a Rhombus, as a Pa- 
rallelogram does from a true Square ; it is needleſs 
therefore, I preſume, to ſhew you how to make 
it. | | 
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R O B. XIII, 


How 70 vide 4 Circle into any Number of equal 


Parts, not exceeding ten; or otherwiſe how to 
make the Figures called, Pentagon, RH 
_ Heptagon, — Sc. 


Let AB CD be a Circle, in which is an 


to be made a Triangle, the greateſt that can be 


ane in that Circle. : 
Keeping your 
Compaſſes at the 
ſame Extent MW 
they were: at 
when you made 
the Circle, ſet 
one Point of 
them in any 
Part of the Cir- iſ 
cle, as at A, and 
with the other 
make a Mark at 

D E and / and 
draw a Line between E and £ which will be one 


Side of the Triangle. 


I need not tell you. how to make the other two 
Sides, for it is an Equilateral Triangle, all three | 
Sides being of equal Length. 


To 


Geometrical Problems. 29 
To make a Pentagon, or Five-fided Figure. © 
* Draw firſt an obſcure Circle, as "w BD; then 
A draw a Diameter from A 
to B; make another Dia- 
meter perpendicular to 
the firſt, as CD; then 
taking with your Com- 
paſſes the Length of the 
W Semidiameter, ſet one 
Point in A, and make the 
= Marks EF, drawing a 


the Line between them, as $4.5 

ent you did to make a Triangle. Next, ſet one Point 

at of your Compaſſes in the Interſection at g, and ex- 

ade tend the other to C, draw the Arch CH: the near- 

ſet eſt Diſtance between C and H, v:2. the Line CIH, 
of WW is the Side of a Pentagon, and the greateſt that can 


be made within that Circle: Which with the ſame 


Gr kent of your Compaſſes you may mark out 
and round the Circle, and drawing Lines, the Figure 
ther will be finiſhed.” 


To make a Hexagon or $ ix-fided Figure. 


Draw an obſcure Circle, 
as you ſee here, and then 
| without altering the Ex- 
tent of the Compaſſes, 
mark out the Hexagon; 
requir'd round the Circle; 
for the Semidiameter of 
Jany Circle is the Side of 
che greateſt Hexagon that 
Can be made within the 
Lame Circle. 
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To make an Octogon, commonly called an Eight= 


Square Figure, 
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Geometrical: Problems. 31 
F irſt, Make a Circle. 
: Secondly, Divide it into four equal Parts by two 
W Diameters, the one perpendicular to the other, as 
AB and CD. 
W Thicdly, Set one Foot of the Campe in A, 
and make the Arch ee; alſo with the ſame Extent ſet 
U. one Foot in C, and 3 the Arch ; then thro' the 
nterſection of the two Arches draw a Line to the 
Center, vis. g 1 
8 a Laſtly, Draw the Line IC or I A, either of 
1 which is the Side of a an Octagon. 


To make a Nonagon. 


= Firſt, Make a Cir- 
dle, and a Triangle 
in it, as you were 
15 taught at the Begin- 
ning of this Problem. 
= Then divide one 
W third Part of the 
Circle. As for Ex- 
W ample, that A, 1, 
2, 3, B, into three 

equal Parts. Laſtly, 
draw the Lines A 1, 
1, 2, 2 B, &c. each of theſe Lins is i Side of a 
7 Nonogon, 


= 


% 


Geometrical Problems. 
To make a Decagon. 

— oy You muſt work alts- 

"MN gether as you did in ma- 

king a Pentagon : See the 

Pentagon above, where 

the Diſtance from the 

Centre K to the Point at 

H is the Side of a Deca- 


gon or Ten- ſided Figure, 


PR O B. XIV. 

Three Points being given: How to make a Cirell, 
whoſe Circumference fhall paſs through the three 
given Points, provided the three Points are not in 
a ſtrait Line. 


Let A, B, C, be the three Points given; firſt ſet- 
ting one Foot of your Compaſſes in A, open them to 
any convenient Wideneſs, more than half the Di- 
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i Geometrical Problems. © 33 
W tance between A and B, and deſcribe the Arch dd; 
then without altering the Extent, ſet one Point in B, 


and croſs the firſt Arch at e and e, through thoſe 
two Interſections draw the Line ee. 


la- 

he The very fame you muſt do between B and C 

ere and draw the Line V/; where thoſe two Lines in- 
he terſect each other, as at g, there is the Centre of the 
at Circle required; therefore ſetting one Foot of your 
:a- Compaſſes in g, extend the other to any of the 
e. Points given, and deſcribe the Circle AB C. Note, 


W The Centre of a Triangle is found the ſame hs 
5 PR OB. XV; 
How to make an Ell. Hlis, or Oval, Several 8 


34 Geometrical Problems. 


Fig. 1. Make the Circles, whoſe Diameters may 
be in a ſtrait Line, as AB; croſs that Line with 
another perpendicular to it at the Centre of the 

middle Circle, as c 4: draw the Lines ce, ch, dy, 
df. Set one Foot of the Compaſſes in D, and extend 
the other to g, deſcribing the Part of the Ellipſis gf; 


with the fame Extent, ſetting one Foot in C, deſcribe} 


the other Part he: the two Ends are made by Parts 


of the two outermoſt ſmall Circles, as you ſee fe, g. 


_ #78. 2. Draw two ſmall Circles, whoſe Circum- 
ferences may only touch each other : Then taking 
the Diſtance between their Centres, or either «> 
their Diameters, ſet one Foot of your Compaſſes in 
either of their Centres, as that marked 2, and with 
the other make an Arch at a, alſo at &; there mo. 

ving your Compaſſes to the Centre of the other 
Circle, croſs the ſaid Arches at a and 6, which 
Croſſes let be the Centres of two other Circles of 
equal Bigneſs with the firſt. Then thro' the Cen. 


tres of all the Circles, draw the Lines AB, CD, 


EH, FG; which done, place one Foot of the Com- 
paſſes in the Centre of the Circle I, and extend the 
other to C, deſcribing the Arch of the Ellipſis CEF: 
The ſame you muſt do at 2, to deſcribe the Par 
BH, and then is your Ellipfis finiſhed. 


Pig. 3. This needs no Deſcription, it being if 


like the two former Fi igures, and eaſier than either 
of them. 
Here note, that you make the Ovals 1 and 3 0 


any determined Length; for in the Length of the 


firſt, there is four Semidiameters of the ſmall 
5 Circles and in the laſt, but three. If therefore 

any Line was given you, of which Length an 
Oval was required, you mult take in your Com. 


palſa 
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| Geometrical Problems, © 35 


paſſes the fourth Part of the Line to make the O- 


val Fig. 1. and the third Part to make the Oval 
Fig. 3. and with that Extent you muſt deſcribe the 
ſmall Circles: The Breadth will be always propor- 
tional to the Length. But if the Breadth be given 
you, take in alſo the fourth Part thereof, and make 


| the Oval Frg. 2 


Fig. 4. This Ellipfis i is to be made, having Length 
and Breadth both given. Let AB be the Length, 
CD the Breadth of a required Oval. Firſt, Lay 


_ down the Line AB equal to the given Length, and 


croſs it in the middle with the Perpendicular CD, 
equal to the given Breadth. Secondly, Take in 
half the Line AB with your Compaſſes, vis. A e, 


- or Be; ſet one Foot in C, and make two Marks 


upon the Line AB, viz. Fand g; alſo with the 


' ame Extent ſet one Foot in-D, and croſs the for- 


mer Marks at F and g. Thirdly, At the Point f 


and g fix two Pins; or if it be a Garden-plat, or 


the like, two ſtrong Sticks. Then putting a Line 
about them, make faſt the two Ends at ſuch aa ex- 


act Length, that ſtretching by the two Pins, the 


Bent of the Line may exactly touch A or B, or C 
or D, or h, as in this Diagram it does at ; ſo 


moving the Line ſtill round, it will deſcribe an ex- 
act Oval, 
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into two Parts, which 


given L. 

may be in fuch Proportion to each other as two 
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Geometrical Problems. 35 


Let AB be the given Line to be divided in ſuch 
| Feast as the Line C is to the Line D, © 
Firſt, From A draw a Line at pleaſure, as AE; 

then taking with your Compaſſes the Line C, ſet it 
off from A towards E, which will fall at F: Alſo 
take the Line D, and {et off from F to E. 

Secondly, Draw the. Line EB; and from F 
make a Line parallel to EB, as FG, which ſhall 


= interſe& the given Line A B in the proportional 


| 7 Paint required, vig. at G; making AG and GB 
in like Proportion to each other, as C C and DD. 
Example by Aritlimetigh, 


The Line CC is 60 Feet, Perches, or - any thing 
elſe; the Line DD is 40; the Line AB is 50; 


Z which is required to be divided in ſuch Proportion 


as bo to 40. Firſt add the two Lines C and D to- 
gether, and they make 100: then ſay, If 100 the 
whole, give 60 for its greateſt Part, what ſhall 50, 
the whole Line AB, give for its greateſt propor- 
tional Part? Multiply 50 by Co, it makes 3000; 

which divided by 100, produces 30 for the ſongeſt | 
Part; which 30 taken from go, leaves 20 for the 
ſhorteſt Part: as therefore 60 is to 49, ſo is 30 to 
20. 

P R O B. XVIL 


Three Lines being given, to find a F aurth in 2 
Fortion to them. 


15 ABC be the three Lines A——14 ö 

given, and it is required to find B———18 

a fourth Line, which may bein C————21 

ſuch Proportion to C, as B is to A, g 
3 which 
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which; is no more but performing the Rule of Three 
in Lines. As if we ſhould fay, If A 14 give B 18, 


what ſhall C 21 give? Anſwer,' 27, But to per- 


form the ſame geometrically, work thus: ' 

+, Firſt, Make any Angle, as BAC: then take with 

your Compaſſes the firſt Line A, and ſet it from A 
Alſo take the ſecond Line B, and ſet it 

from A to 18; draw the Line 14, 18. Then take 


the third Line C with your e and ſet it 
from A to 21. From 21 draw a Line parallel to 

14, 18, which will be 21, 27, Then from A to 
up is the LANs of your fourth Line required. 


And here for a . 1 ſhall leave theſe Problems 
till I come to ſhew you how to divide any Piece of 
Land; and to lay out any Piece of a given Quanti- 
ty of Acres into any Form or Figure required: And 


in the mean time I ſhall ſhew you 3 is neceſſary 
#0 be known, 


CHAP. 


Mo - 
GREAT | 
Of M ASURES. Ts 


N ND firſt of Long Meaſures; which is either 
© Inches, Feet, Yards, Perches, Chains, &c. 
Note, that twelve Inches make one Foot, three Feet 
one Yard, five Yards and an half one Pole or Perch, 
four Perches one Chain of Gunter's, eighty Chains 
one Mile. But if you would bring one Sort of Mea- 
ſure into another, you muſt work by Multiphcation 
or Diviſion. As for Example: Suppoſe: you would 
know how many Inches are contained in twenty | 
= Yards: Firſt, Reduce the Yards into Feet by mul- 


Long Link Foot [Yard|Perch|Chain| Mile 
Inches. 92 12 | 36 | 198|792 63300 


[Linkj1.515/4. 560 25 100. | 8000 


[Fen | 3 [16.5] 86 [gave = 
Tard 5.5|_22 | 1760 
=, [Perch "4 | | 380 
Chain 80 
; D 4 — | 2 


A Of Mos | 
© See this Table. of the Long) Meaſure annexed, 
the Uſe whereof is very eaſy : If you would know 

. how many Feet in Length go to make one Chain; 

| look for Chain at the Top, and at the Left-hand 
for Feet, againſt which, in the common Angle of 
meeting, is 66; fo many F eet are contained 1 1n one 
Chain. 1 

But becauſe Mr. Gunter's Si is ot in \ Uk 

among Surveyors for meaſuring of Lines, I ſhall 
chiefly infiſt on that Meaſure, it being the beſt in 
Uſe for Lands. 
This Chain contains in Length 4 Pole, or 66 
Feet, and is divided into 100 Links, each Link is 

therefore in Length 7e Inches: If you would turn 

any Number of Chains into Feet, you muſt multt- 
ply them by 66, as 100 Chains multiplied by 66, 

- makes 6600 Feet; but, if you have Links to'your 

Chains to be turned into Feet and Parts of F ect, 
you' muſt ſet down the Chains and Links; as if they 
were one whole Number, and after having multi- 
plied that Number by 66, cut off from, the Pro- 
duct the two laſt Figures to the Right-hand, which 


will be the hundredth Parts of a Foot, and thoſe on 


the Left-hand the Feet required. 
5 EXAMPLE. 


Let it be required to know how many Feet 
there are in 15 Chains, 25 Links. 


I ſet down thus the Multiplicand oy 32 5 
The Num. of Feet in 1 Chain, Multiplicat. 66 


8 


Is dw 10060% 
8 „ 1 


Of Meaſare 1 

The Product is 10063. This is fo plain, it needs 
no other Example. 

But now on the other band, if one thouſand and 
fix Feet and an half was given you to reduce into 
Chains and Links; you muſt divide 1006 50 by 66, 
the Quotient will be 1525, v:z. 15 Chains, 25 Links. 
But for thoſe that do not well underſtand Decimal 


Arithmetick, and may perhaps meet with harder 
RI of this nature, 1 Us Mas this A 


A TA EI E. ET how many 


Feet, and Parts of a Foot; 4 ISA 7 Pk N on o 
how many Perches, and Parts of a | The : *. J of 
Perch, are contained in any Num“ = ABL "oh | 


ber af Chains and Links, from 


one Link to one hundred Chains. 


— r If yowweuldnow 
| 513 $12 es bow many Feet are 
"| eſs 8 |#| | F| contained in twen- 
"LE ty of Mr. Gunter 
tt * 4 . 
1 | | Chains: 
(52662 [| ua, Under Tit 
3101 1 . 3 = _ | Chains, ſeek for 203 
4002. | 10 1 4} 204 I io 2 . 
| 5103 . 3 20 5 330 20 and right againſt it, 
“03 . 96% 24 | &| 396] 24 under Title Frets, 
7/04 - 62 28 | 71 4621 28) ſtands 1320, the 
8105 . 2800. 32 8 528] 324 N of a 
905 -94P- 30 9 5944 36} umber of Feet con- 
1006. 600% 90 10 660 40] _ tained twer 
20|13 . 200. 80, 20/1320 80 
3o[19 . 80ſt. 20 30019801 20 Chains. Alſo under 
| 4026 . 4001. bo | 4026401160 Title Perches ſtands 
8 2 E 559: 80, the Number of 
70146 . 2oſz . 90 0e Perches contained in 
80052 .8 20, 8005 2800320 8 Chains. 
EEC 


* 


F 42 we | 07 Meare 


Again : If you would know how many Feet are 


; tae ; in eight Links only of the Chain, ſeek 8 


under Title Links, aud right againſt it ſtands o 5.28, 


vrhich is five Feet 25 of a Foot, ſomething more 


than five Feet Fs Ys a quarter. Alſo under Title 
Perches and Parts of a Perch, ſtands 0. 32; which 


- Ggnifies that 8 Links contain o Perch = 201 a Perch. 
Bot to know how many. Feet are contained in any 


Number of Chains and Links together : Firſt ſeek 


the Feet anſwering to the whole Chains, and write 


them down next the firſt anſwering the Links; 
and adding them to the other, you will have your 
Defire, Example: In 15 Chains, 25 Links, how 

many Feet? Firſt, by the Table 1 find 10 Chains 
to contain 660 Feet, 


which I write do wn Chains, Feet, Parts 


thus. Ts | 1 10 66 

And when you have „ 
added them * Bib ee i 

you find the Sum to be 9175 3 


1006 Feet, and w of a 99 — — — 
Foot, that is contain- Added 4800 50 
ed in 15 nin, 5 5 3 
Links. pp 


15 like manner, if it had been aſked how many 
Perches had been contained in 1 5 uy, 2 5 
Links! ? 9 118 5 | 


In 


. 
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In the T able againſt 1 Perch. Parts. 
Chains ſtands 5 _— 
,, 
20 Lins. oo” 80 


5 Links. o 20 


Anſwer. 10 60 100 


Mark, ao the . Table is is 2s * again as 
it need to be; for you ſee both the Columns are 
alike in Figures, and only differenced by Points. 1 
made it ſo for your clearer underſtanding of it; 

which when you well do, you need uſe no more 
but one Column; and chat if you pleaſe, you may 
have placed on a Scale, or any other Inſtrument. 
But now to bring a leſſer Meaſure into a greater, is 
ſo much harder than to bring a greater into a leſs, 
| as Diviſion is harder than Multiplication: I have 
therefore, for your Eaſe, . hereto annexed a large 
Table, with which by Inſpection only, or at moſt 
by a little eaſy Addition, as in the former, you 
may change any Number of Feet into Chains, 
Links and Parts of a Link (remembring all this 
while I mean Mr. Gunter's Chain); 3 alſo into Per- 

ches, and Parts of a Perch. 


A TABLE, 


5 Hi 5 5 1 12 NES f 
- Feet. [Chain|Link!P.of L Per P. of Fer] 
e — — — |} — 
15 on e 0 
* wu ay SS. 0 3 | 030 of 121 
ä 
Po 2 e 060 of 242 
T2: 4-312] [0223 
* 2 8 "0 = oco |: Oo 6 
-+ {ue | 9 ] 099 | Of 303 
1 E840 7] © | 10 | 606 | of 424 
SC. a8 8 0:1 121 121 | of 484 
a , 9 o | 13 | 636 | of 545 | 
FF WD 2 RW Bee tl 
bo 22 2 2 5 * 200 930] 393 Th 212, f / 
99 bn ; 1 5 30 0 45 | 45 | I 818 
I. ab 400 © | 69 6062 424 
| as [594 21.75 1.757-1..3}_039_ 
os- 0 > 5 ; 
EEE [ia a[92| 9991 G6" 
38 720 1 06 6 4 242 
OE 0:1, 4024: 80 121212 f 4 848 
e 36 363 f „% 
sss eee 
„ es 3% 4 5% 545 8 nr 
Ses Sie 429: ee een 24217 
ee [2 LSE 22s 
a | N ＋ 2 / 6oo| 9 2 685 36 3 1 75 
12 ia 8 700 10 N 142 424 
" 2 Ip 82 — 800 12 65 146 48 484 
ö © 2 900 13 iir 545: 
| 8 1000! 15 | ty 152 ' of 606 | 
i zn$1) 99 eee 
-1 {24.8.8 300 45 | 45 | 454 þ $i] 818 
| BEE | 4000) 60 | 60 | bob ee 424 | 
a nenn 
8 6000| © 90 | go | gog 363 636 
| a 7000] 106 | ob | obo 424] 242 
ll 8000| 121 J 21 [212 [484| 848 
4 { gooo] 136 | 36 | 363 [545] 454 
= 5 10000! 151 | 51 | 515 606 obo 


0% Maaſire | "= 
This Table is like the former, and needs not 
much Explanation. However, J wall give an Ex- 
ample or two. 
Admit I would know how many Chains in 
Length are contained in 500 Feet. Firſt, in the 
Left-hand Column, under Title Feet, I look out 
coo, and right againſt it I and 7 Chains, 57 Links, 
575 Parts of 1000 of a Link, or 7 Chains, 57 Ude 


Links. So likewiſe under Title Perches, I find 


30822; Perches. But if you would know how ma- 
ny odd Feet that #22; is, you mult ſeek for 303 in 
the Column titled Parts of a Perch, and right a- 
( gaiuſt it you will find 5 Feet. 80 I ay that 500 
Feet is 30 Perches, 5 Foot. : 
Again, I would know how many Cheins and 
Links there are in 15045 Feet; Firſt ſeek for 
8 10000, and write down the Chiina; Links, and 
Parts of a Link contained therein. Do the like by 
5000; alſo by 40 and 5. Laſtly, 2 them 
together, you have your Deſire. 


Feet. Chain. Link. 218 

10000 — 151 = 51 515 

580% — [75.7 EN. 255 
40 — 0 = 60 = 606 


$—] © _ 


Added, make 227 95 453 
Anſwer, 227 Chains, 95 Links, and 453 Parts 

are contained in 1504.5 Fe - = 

6 One Example more, and I have done with this 
able. ; 


How many Perches do 10573 Feet make? 


Feet, | 


OMe 


46 
TLeet. Percbes. Parts. 
10000 606 660 7 
500 | 30 8 
76% 4 242 
3 0 1 


4¹¹. 640 bw 786 | 


The 1 in, 640 Perches, and 277, of af 
Perch, or 13 Feet; a Furlong is 40 Perches in 
Length ; 8 Furlongs make 1 Mile. And ſo much 
of Long Meaſure: I ſhall now proceed to 

' Square Meaſure. — 

Planometry, or the meaſuring the Superficies ot 


Planes of Things (as Sir Jonas Moore fays) is done 
with the Squares of ſuch Meaſures, as a Square 
Foot, a Square Perch, or Chain; that is to ſay, by 


Squares whoſe Sides are a Foot, a Perch, or Chain; 


and the Content of any Superficies i is faid to be 


found, when we know how many ſuch Squares it 
containeth. 


As for Example: Suppoſe ABCD was a Piece of MW 


Land, and the Length of 


A 8 B the Line AB or CD wa 


| 4 Perches ; alſo the Length 
of the Line AC or 50 
was 5 Perches; I fay that 
Piece of Land contains 20 
ſquare Perches, as you may 
ſee it here divided; every 
little Square being a Perch 
baving a Perch in Length 
[for its Side, If you lay 
down a ſquare Figure, 


whole 


47 
ery Inch 
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whoſe Side is 1 Foot, and at the End of ev 


little 


theſe here, 
into 144 


hat ſquare Foot i 


or ſquare Inches. 


ill divide t 


ou draw Lines croſſing one another, as 
you wi 


* 


the whole Fi- 
ſquare Perch. n 
go any farther, take this Table 


1o0000 


4014489600 


Or thus: The Line a6 is a Perch a; 
But before we 


long, or 16 Feet , fo is the Line 5 d, 


and the other 2 Lines 


gure 26d is called a 
following of Square Meaſure. 


Squares, 


64000000 


A TABLE of SQUARE Mzasvne.' 


Perch. 


— — — 


— — — 


16 
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27878400 


102400 


6400 646 |1 
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This Table is like the . oy long Meaſure, 


* the Uſe of it is the ſame. 


Example : If you would know how many ſquare 


Feet are contained in one Chain, look for Feet at 


Top, and Chain on the Side, and. in the common 
Angle of mecting ſtands 4.3 56, ſo many ſquare Feet 


are contained in one ſquare Chain. 


The common Meaſure for Land is the Acre, 
n by Statute is appointed to contain 160 ſquare 
Perches, and it matters not in what Form the Acre 
lie, ſo it contains juſt 160 ſquare Perches ; as in a 
Parallelogram, 10 Perches one way, and 16 ano- 
ther, contain an Acre: So does 8 one way, and 20 
another ; and 4 one way, and 40 another, It 


then, having one Side given in Perches, you would 
know how far you mult go on the Perpendicular to 
cut off an Acre; you muſt divide 160 (the Num- 


ber of ſquare Perches in an Acre) by the given 
Side, the Quotient is your Deſire. As for Exam- 
ple: The given Side is 20 Perches, divide 160 by 
20, the Quotient is 8: By that I know, that 20 


Perches one way, and 8 another, including a right 


Angle, will be the two Sides of an Acre ; the other 
two Sides mult be parallel to theſe. 

And here I think it convenient to inſert this ne- 
ceſſary Table, ſhewing the Length and Breadth of 
an Acre in Perches, Feet, and Parts of a Foot : But 
if your given Side had been in any other Sort of 
Meaſure; as for Inſtance in Yards, you muſt then 


have ſeen how many ſquare Yards had been in an 


Acre, and that Sum you muſt have divided by the 
Number of your given Yards, the Quotient would 


have anſwered the Queſtion. 
EXA M. 


4 
| 7 


Maj 49 


E X AM P EL E. 2 
If 44 Yards be given for F TLengeh 7 1 
the Breadth, how many 18 of an of an 
Yards ſhall there be in the S Se 
Length of the Acre? 8 338 2 1 
9855 0 7 85 ww 
w Firſt, I find that an Acre = . — — 2 
contains 8400 ſquare Yards, fr ——| [== + | 
which I divide by 44, the 112 42 4 7 — Kors 
Quotient is 110 for the fl — n= 
ln, 0 27 
Length of an Acre. And raf 2 
thus knowing well how to! r ae 
15 10111 | 33 4 I4 | 
take the Length and Breadth . ff © 7 py 11 
of an Acre, you may alſo "Ig 65 13514 IS 
by the ſame way know how [18] 81475} [36] 4 | 77 
to lay down any Number 1. 6 [7145-1 
of Acres together; of which 22 E 394] 33 | 
more hereafter. „ 394 12 
Reducing of one Sort of 24 — 1 5 
ſquare Meaſure to another, |= = ERS 
is done, as before taught in 28 ON 2832 
| long Meaſure, by Multipli- r e 
271 5g | 145iz0 2; f 


| cation and Diviſion. And __ h 

becauſe Mr. Gunter's Chain is chiefly uſed by Sur- 
veyors, I ſhall only inſtance in that, and ſhew you 
how to turn any Number of Cliiins and Links in- 
to Acres, Roods, and Perches, Note, that a Rood 


is the fourth Part of an Acre. 
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And firſt, mark well that 10 ſquare Chains make 


1 Acre, that is to ſay, 1 Chain in Breadth, and 10 


in Length; or 2 in Breadth, and 5 in Length, is 
an Acre, as you may ſee by this ſmall Table, 


And thus well weigh. 


e r 
= 23 8 5 ing that 10 Chains make 
Z Þ 2 an Acre, if any Number 
3 » of Chains be given you 
. to turn into Acres, you 
1 10 OO > muſt divide them by 10, 
fo 2 1 5 oo and the Quotient will be 
35 8. 3 33 333 the Number of Acres con- 
8 tained in ſo many Chains. 
S5 8 2 oo hut this Diviſion is ab- 
36 B x 66 666 breviated by only cutting 
P7 > 1 42 285 off the laſt Figure; as if 
58 8 1 1590 Chains were given 
3 I II 111 to turn into Acres, by 


cutting off the laſt Fi- 
gure 1590, there is left 159 Acres, which is all 
one as if you had divided 1590 by 10. But if 


Chains and Links be given you together to turn inte 


Acres, Roods and Perches, firſt from the given Sum 
cut off three Figures, which is two Figures for the 
Links, and one for the Chains, what's left ſhall 
be Acres. And to know how many Roods and 
Perches are contained in the Figures cut off, multi- 
ply them by 4; and from the Product, cutting off 
the three laſt Figures, you will have the Roods: 
And then to know the Perches, multiply the Fi- 
gures cut off from the Roods, by 40; from which 
Product, cutting off again three Figures, you have 
the Perches, and the Figures cut off are thouſandth 
Parts of a Perch. _EXAM- 


Mc eos od an” ei Ee ² A 
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* X AN PE E. 


In 1599 ſquare Chains * 5 5 ſquare Ms 
wo many Acres, Ne and Perches? „ 


a0 

* 

Anſwer, I 59 Acres, 3 Rood — 

Zarks. | Roods—— 3 620 
Perches 400 5 


j 


On the contrary, if to any Number of Acres gi- 
ven you add a Cypher, they will be turned into 
Chains: Thus 99 Acres are 990 Chains, 100 Acres 
1000 Chains, &c. the ſame as if you had multipli- 
ed the Acres by 10. And if you would turn ſquare 
Chains into ſquare Links, add four Cyphers to the 
End of the Chains, ſo will 990 Chains be 9900000 
Links, 1000 Chains be 10000000 Links; all one 
as if you had multiplied 990 by 10000, the Num- 
ber of ſquare Links contained in one Chain. 

And now, whereas in caſting up the Content of 
a Piece of Land meaſured by Mr. Gunter's Chain, 
{vi2. multiplying Chains and Links by Chains and 
Links) the Product will be ſquare Links; ydu muſt 
therefore from that Product cut off five Figures to 
find the Acres; which is the fame as if you divide 

the Product by rooooo (the Number of ſquare 
Links contained in one Acre) then multiply the 
ſwe Figures cut off by 4; and from that Product 
| cutting off five Figures you will have the Roods. 
E 2 Laſtly, 


© ks * an: N 9 n «\ 
CE oe, Lib FF 
Gy 9 r 
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Laſtly, multiply by 40, and take away (as before) 
5 Figures, the reſt are Perches. 


EXAMPLE. 
. Admit a Parallelogram, or long Square, to bi 
one way 5 Chains, 55 Links; and the other way 4. 
Chains, 35 Links: 1 demand the Content in Acres, 
Roods and Perches ? | | 1 
Multiplicand 555 
Multiplicator 4.35 


2775 
1665 


2220 


Anſwer, 2 Acres Acres 2141425 
4 


1 Rood . 

5 Roods 1165700 
20 Per ches? | 40 
And Ye Parts of a Perch. . 


Perches 260 28000 


1 — 


Laſtly, Becauſe. ſome Men chuſe rather to caf 

up the Content of Land in Perches, I will here 

briefly ſhew you how it is done; which is only by 

dividing by 160 (the Number of ſquare Perches 

contained in one Acre) the Number of Perches given, 
EiX 4 MPEPL E. 

Admit a Parallelogram to be in length 5 Perches, 
and in breadth 45 Perches; theſe two multiplied to- 
gether, make 2475 Perches; which to turn into 
Acres, divide by 160, the Quotient i is 15 Acres, and 

5 Perches remaining; which to turn into Roods, 
divide by 40, the Quotient is 1 Rood, and 3 5 Perches 
remaining. So much is the Content of ſuch a Piece 
of Land, viz. 15 Acres, 1 Rood, and 3 5 Perches. 


Here 
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Here follows a Table to turn Baches! into Acres, 
Roods and Perches. = 5d | | 


My = HF 
40 1 OO Th, | 
| of 1jl | : 
4 2 The Uſe of the TABL E. 
70] of 113o| 0 „ 
9% S121) In 2475 Perches, how many A- 
| 100] 220 cres, Roods and Perches. 
" FOOL _Kk I OO $42" 1 "ps N 
3000 113 [20 5 ne 
400] 2] 20 Perch. Aer. Rood. Per. 
zoo| 300 20 ee 
EG? i eee - 40 2608) 1 2. 
„ | | 85 
800 51 ajovt- i {318503 51 400 E33 
looo I loo | 
2000 12|2 oo To which add the odd 5 Perches © O 8 | 
_ Zooo|. 18} 3. loo | ; £3 27 "3 Wal — 
4000] 2510 [oo] 
5000] 3111 Joo 
ooo] -37} 2 loo 
70001 4317 NO! 
8000[ o] o ſoo 
9000 56 18 
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CHAP. V. 
Of Inſtruments and their Uſes. 
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Aud firſt of the Cas. 


HERE are ſeveral Sorts of Chains, as Mr. | 
Rathborne's of two Perch long; others of 

one Perch long : ſome have had them 100 Feet in 
Length. But that which is moſt in Uſe among Sur- 
veyors (as being indeed the beſt) is Mr. Gunter's, 
which is 4 Pole long, containing 100 Links, each 
Link being 72: Inches: The Deſcription of which 
Chain, and how to reduce it into any other Mea- 
ſure, you have at large in the foregoing Chapter of 
Meaſure. In this place I ſhall only give you ſome 
few Directions for the Uſe of it in meaſuring Lines, 
Take care that they who carry the Chain devi- 
ate not from a ſtrait Line; which you may do by 
{ſtanding at your Inſtrument, and looking thro' the 
Sights: If you ſee them between you and the Mark 
obſerved, they are in a ſtrait Line, otherwiſe not. 
But without all this trouble, they may carry the 
Chain true enough, if he that follows the Chain 
always cauſes him that goeth before to be in a di- 
rect Line between himſelf, and the Place they are 
going to, ſo as that the Foreman may always cover 
the Mark from him that goes behind. If they 
ſwerve from the Line, they will make it longer 
b 0 


Of Infiruments and their Uſes. 5 5 
than really it is, a ſtrait Line being the neareſt Di- 
ſtance that can be between any two Places. 

Be ſure that they which carry the Chain, miſtake 
| not a Chain either over or under in their Account ; 
for if they ſhould, the Error would be very conſi- 
derable; as ſuppoſe you were to meaſure a Field that 
you knew to be exactly ſquare, and therefore need 
meaſure but one Side of it; if the Chain- carriers 
ſhould miſtake but one Chain, and tell you the 
Side was but 9 Chains when it was really 10, you 
would make of the Field but 8 Acres and 16 Per- 
ches, when it ſhould be 10 Acres juſt. And if in 
ſo ſmall a Line ſuch a great Error may ariſe, what 
may be in a greater, you may eaſily imagine; but 
the uſual way to prevent ſuch Miſtakes, is to be 
provided with 10 ſmall Sticks, ſharp at one End, to 
ſtick in the Ground ; and let him that goes before 
take all into his Hand at ſetting out, and at the End 
of every Chain ſtick down one, which let him that 
follows take up; when the 10 Sticks are done, be 


ſure they have gone 10 Chains; then if the Line be 
longer, let them change the Sticks, and proceed as 


| before, keeping 1 im memory how often they change: 


They may either change at the End of 10 Chains, 
then the hindmoſt Man muſt give the foremoft all 
his Sticks; or, which is better, at the End of 11 
Chains, and then the laſt Man muſt give the firſt 
but 9 Sticks, keeping one to himſelf. At Hi 
Change count the Sticks, for fear leſt you h. 3 
dropt one, which ſometimes happens. 
If you find the Chain too long for your Us 4 
for ſome Lands it is, eſpecially in America, you 
may then take the half of the Chain, and meafure 
as before, ſemembring ſtill when you put down the 
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Lines in your Field-Book, that you ſet down but 
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the Half of the Chains, and. the odd Lines; as if 
a Line meaſured by the little Chain be 11 Chains, 
25 Links, you _—_ ſet down 5 Chains, 7.5 Links; 


and then in plotting and caſting up, it. will be the 


fame as if you had meaſured by the whole Chain. 
At the End of every 10 Links you may, if you 
find it convenient, have a Ring, a Piece of Braſs 
or a Rag, for your more ready: reckoning the odd 
Links. IM 

When you put down in your Field-Book the 
Length of any Line, you may ſet it thus, if vou 
pleaſe, with a Stop between the Chains and Links, 
as 15 Chains, 15 Links, 15. 15; or without, as 
thus, 1515, it will be all one in the caſting up. 


12 12 22 ments 4 for the taki 7g 97 an Angle in the 
1 Field. 


e e are but two e Things (towards the 
meaſuring of a Piece of Land) to be done in the 


Field; the one is to meaſure the Lines (which I | 


have ſhewed y ou how to do by the Chain) and the 
other to take the Quantity of an Angle included by 


theſe Lines; for which there are almoſt as many 


Inſtruments as there are Surveyors. Such among the 
reſt as have got the greateſt Eſteem in the World, 


are the plain Table for ſmall Incloſures, the Feu 
circle for champaign Grounds, the Circumferentor, | 


the Theodolite, &c. To deſcribe theſe to you, their 
Parts, how to put them together, take them aſunder, 
&c. is like teaching the Art of Fencing by Book ; 
one Hour's Uſe of them, or but looking on them in 
the * 8 Shop, will better = 
m 


5 8 — 


( Infiruments and their Uſes. 57 
them to you, than the reading,one hundred Sheets 
of Paper concerning them. Let it ſuffice that the 
only Uſe of them all is no more (ar chiefly at moſt) 
but this, v22.- | e 94% 


P rale the Quantity of an Ample, © 
As ſuppoſe AB and AC are two Hedges, or 
other Fences of a Field, the Chain ſerves to mea- 


> 


. . - 2 
% ” a 4 7 i "4 * , * 


ſure the Length of the Sides A B or A C, and theſe 
Inſtruments we are ſpeaking of, are to take the 
Hngle A, Ahd firſt by ne 
Plain Table. | 
Place the Table (already fitted for the Work, 
with a Sheet of Paper upon it) as nigh to the An- 
gle A as you can, the North-end of the Needle 
hanging directly over the Flower-de-luce ; then 
make a Mark upon the Sheet of Paper at any con- 
enient Place for the Angle A, and lay the Edge 
f the Index to the Mark, turning it about, till 
through 


gle equal to the Angle in the Field. 


Hedges, as your Inſtrument at A ſtands; then tum 
you ſee the Mark at B, there ſcrew it faſt : Neu 
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v8 "Of TInftruments and their Uſes. 
through the Sights you eſpy B, then draw the Line 
AB by the Edge of the Index. De the ſame for 

the Line AC, keeping the Index ſtill upon the ft 
Mark, then will you have upon your Table an An« 


- 
1 

1 1 £1 

a *\4 "1 3'a Y & 4 


2 tate the Quantity of the ſame Angle by. the 


Semicircle. - 


hoped 2 — — — ® heed > OY: 8 Yann 


Place your 'Semicircle in the Angle A, as ne 
the very Angle as poſſibly you can, and caulk 
Marks to be ſet up near B and C, fo far off the 


KOO: tw» 


the Inſtrument about, till through the fixed Sights Þ 


turn the moveable Index, till through the Sight 
thereof you ſee the Mark at C, then ſee what De. 


grees upon the Limb are cut by the Index; which 
let be 45, ſo much is the Angle ABC. if f 
— 8 5 
Hew to take the ſame Angle by the Circumferentor, il 
. | | e | F 


Place your Inſtrument; as before, at A, wid 
the Fhwer-de-luce towards you, direct your Sight 
to the Mark at B, and ſee what Degrees are then 
cut by the South- end of the Needle, which let bt 
55; do the fame to the Mark at C, and let tht 
South-end of the Needle there cut 100; ſubtrad 
the leſſer out of the greater, the Remainder is 45 
the Angle required. If the Remainder had beet 
more than 180 Degrees, you muſt then have ub 
tracted it ont of 360, the laſt Remainder woull 
have been the Angle deſired, 9% 


This laſt Inſtrument depends wholly upon the 
Needle for taking of Angles, which often proves 
erroneous; the Needle yearly of itſelf varying from 
WE the true North, if there be no Iron Mines in the 
Earth, or other Accidents to draw it afide, which 
in mountainous Lands are often found: It is there- 
fore the beſt Way for the Surveyor, where he poſſi- 

W bly can, to take his Angles without the Help of 
the Needle, as is before ſhewed by the Semicircle. 
Bat in all Lands it cannot be done, but we muſt 
W ſometimes make: uſe of the Needle, without ex- 
ceeding great trouble, as in the thick Woods of 
Jamaica, Carolina, &c. It is good therefore to 
have ſuch an Inſtrument, with which an Angle in 
the Field may be taken either with or without the 
Needle, as is the Semicircle, than which I know 
no better Inſtrument for the Surveyor's Uſe yet 
made publick ; therefore, as I have before ſhewed 
you, how by the Semicircle to take an Angle with- 
out the Help of the Needle, I ſhall here direct 


you, 


H ow with the Semicircle to take the Qyantity of an 
Angle in the Field by the Needle. 


Screw faſt the Inſtrument, the North-end of the 
| Needle hanging directly over the Flower-de-luce in 
the Chard ; turn the Index about, till through the 
Sights you eſpy the Mark at B; and note what 
Degrees the Index cuts, which let be 40; move 
| again the Index to the Mark at C, and note the 
Degrees cut, viz. 85. Subtract the leſs from the 
greater, remains 45, the Quantity of the Angle. 


6 "ws Fi rumen and 2 i Uſe. 


©; IST: * Ry. _ 1 1 
Turn. the — Inſtrument, til thro the fue 


Sights you eſpy the Mark at B, then ſee what De. 


ees ue the Chard are cut by.1 the Needle; which, 
5. r Exampl e, are 315: Turn alſo the Inſtrument til 


through the fame Sights you eſpy C, and note the | 


Degrees upon the Chard: then cut by: the Needle, 


3 8555 let be 270 ſubtract the leſs from the great- 
er, (as before in working by the Circumferentor) if 
remains 45. for the Angle. Mark, if you turn the 
Ter orient towards the Mack, Jou muſt look at 


a % % © 


ES 5/7 into: 360 my Parts or ee z it is alſo . 5 
vided into four Quadrants, each containing go De. 


grees, beginning at the North and South Point, 


and proceeding both ways till they end in 90 De- 


grees at the Eaſt and Weſt Points; which Points are 
marked contrary, vis. Eaſt with a W. and Well 
with an E. becauſe when you turn your Inſtrument 


to the Eaſtward, the End of the Needle will hang | 


upon the Weſt-ſide, c. 

If by this way of Diviſion of the Chard you 
would take the aforeſaid Angle, direct the Inſtru- 
ment ſo (the Flower-de-luce from you) till through 
the fixed Sights you eſpy the Mark at B; then {ce 
what Degrees are cut by the North- . of the 
Needle, which let be N E 44; next direct the In- 
ſtrument to C, and the North-end of the Needle 
will cut NE 89, ſubtract the one from the ot 
and there will remain 45 for the Angle. 

But if at the firſt Sight the Needle had hung over 
NE r SY and at the ſecond 8 E 80, then he 55 

om 
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from 90, remains 3 53 - take 80 from 90, remains 


10 ; which added to 35, makes 45, the Quantity 


of the Angle: Moreover, if at the firſt” Sight the 


North-end of the Needle had pointed to N W 22, 


and at the ſecond NE 2 Þ theſe two muſt have 
been added together, and they would have made 
45, the Angle as before. 


Mark, If you had turned the South/part of your 


W Inſtrument to the Marks, then you muſt have had 
W reſpect to the South-end of your Needle. 


Altho' I have been fo long ſhewing you how to 


"BE take an Angle by the Needle, yet when we come to 
ſurvey Land by the Needle; as you ſhall ſee. by and 
by, we need take but half the pains; for we take not 
the Quantity of the Angle included by two Lines, 
but the Quantity of the Angle each Line makes with 
the Meridian; then drawing Meridian-Lines upon 
Paper, which repreſent the Needle of the Inſtru- 
ment, by the help of a Protractor, which repreſents 
the Inſtrument, we readily lay down the Lines and 


Angles in ſuch Proportions as there are in the Field. 
This Way of dividing the Chard into four gos, 
is, in my Opinion, for any Work the beſt ; but 


there is a greater Uſe yet to be made of it, Which 
| ſhall hereafter be ſhewed in its proper place. 


Of the Field-Book. 

You muſt always have in readineſs in the Field 

a little Book, in which fairly to inſert your Angles 
and Lines; which Book you may divide by Lines 
into Columns, as you ſhall think convenient in 
your Practice; leaving always a large Column to 
the Right-hand, to put down what remarkable things 
you meet with in your way, as Ponds, Brooks, 
Mills, Trees, or the like, Thus, for Example, if 
790 
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you had taken the Angle A, and found it to con. 
tain 45 Degrees; and meaſured the Line A B, and 
found it to be 12 Chains, 55 Links, ſet it down in 
your. Field-Book thus: „ 


D 7 
| A | 45 | 00 | 12 | 55 - 4,7", - a 


r 


* 


Gr if at A you had only turned your fixed Sights u 


i 


2 


B, and the Needle had then cut 3 15; in the plac 
of 4 85 you muſt have put down 315. If you ſur 
vey by Mr. Norwood's Way, then there muſt be fou 
Columns more for E. W. N. and Southing. Yo 
may alſo make two Columns more, if you pleak 8 
for Off- ſets, to the right and left. -\.— 
Laſtly, You may chuſe whether you will hav 
any Lines or not, if you can write ſtrait, and in 
ood Order, the Figures directly one under ano 
ther. For this I leave you chiefly to your on 
Fancy; for I believe there are not two Surveyors nM 
England, that have exactly the fame Method for 
their Field Notes. Of the Scale. = 
_ Having by the Inſtrument before ſpoken of, mes. 
ſured the Angles and Lines in the Field the next 
Thing to be done, is to lay down the ſame upon 
Paper; for which Uſe the Scale ſerves. There ar: 
ſeveral Sorts of Scales, ſome large; ſome ſmall, ac 
cording as Men have occaſion to uſe them : but al 
do principally conſiſt of no more but two Sorts 0 
Lines; the firſt of equal Parts, for the laying dow! 
Chains and Links; the ſecond of Chords, for lay- 
ing down or meaſuring Angles. I cannot better ex- 
plain the Scale to you, than by ſhewing the Figure 
of ſuch a one as are commonly fold in Shops, and 
teaching how to ule it. Th - Thok 
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Thoſe Lines that are number'd at top with 1 I, 
12, 16, &c. are Lines of equal Parts, containing 11, 
12, or 16 equal Parts in an Inch. If now by the 
Line of 1 1 in an Inch, you would lay down 10 
Chains 50 Links, look down the Line under 15, 
and ſetting one foot of your Compaſſes in 10, clok 
the other till it juſt touch 50 Links, or half 2 
Chain, in the ſmall Diviſions. Then laying your 
Ruler upon the Paper, by the Side thereof make 
AB 0 ſmall Pricks, with the ſame Ex- 
1 tent of the Compaſſes, and draw the 
Line AB, which ſhall contain in Length 10 Chains, 
50 Links, by the Scale of 11 in an Inch. T he Z 
Back-ſide 4 the Scale is only a Scale of 10 in an 
Inch, but divided by Diagonal Lines more 9 | 
than the other Scales of equal Parts. | 


How to lay down an Angle by the Line of Chords. 


If it were requir'd to make an Angle that ſhou'd 
contain 45 Degrees. 


| Draw 


Of Inftruments and their Uſes. 
Draw a Line at pleaſure, as AB; then 3 
one Foot of your Compaſſes at the Beginning of the 
Line of Chords, ſee that the other fall juſt upon 
60 Degrees: With. that Extent ſet one Foot in A, 
| and Jefer 7 — the Arch CD. Then take from your 
Line of Chords 45 Degrees, and ſetting one Foot 
in D, make a Mark upon the Arch at C, through 
which draw the Line AE : So ſhall the Angie 
EAB be 45 Degrees. If by the Line of Chords 
you would ere& a perpendicular Line, it is no 
more but to make an Avg that ſhall contain 9⁰ | 
Degrees. i 
The Reaſon why I bid you take 60 from the 5 
Line of Chords to make your Arch by, is, becauſe 
60 is the Semidiameter of a Circle, whoſe Circum- 


; ference 1 is 360. 


= Ho to _ a Regular Pala or a Fiat of 5.5 
6, 7, 8, or more Sides by the Line of Chords. : 


Divide 360, the Number of Degrees contained 
in a Circle, by 5, 6, or 7, the Number of Sides 
you would have your Figure to contain; the Quo- 
tient taken from the Line of Chords ſhall be one 


Side of ſuch a Fi igure. 


E XK 4 uE E 


por to make a Pentagon, or a Figure of five 
Sides: Divide 360 by 5, the A pere is 7a, one 
Side of a Pentagon. 
Take 60 Degrees from your Line of Chords, 
and deſcribe an obſcure Circle; which done, take 


1 72 from your Line of Chords, and beginning 5 
* any 
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Part of the Circle, ſet off that Extent bund 
che Circle, as * A to B, nne honey 


\ * 


— 
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round till you come to A again. Then 84 
drawn Lines between thoſe Marks, the Pentagon 
is compleated. The like of any other rei 

though it contain never ſo many Sides. 
As for Example in a Heptagon: Divide 360 by 
7, the Quotient will be 51 Degr. 2 5 Min. which it 
you take from the Line of Chords, and ſet off round 
the Circle, you will make a — as D E, 
E F, F G, Sc. are the Sides thereof. 7 
0 


. * : 


F 07 22 and i. 7M „ 


T | make 4 ' ee in 4 ciel 5 the Line 7 
» Gbords, 


Firſt, Take the whole Length of your Line of 
Chords, or the Chord of 90 Degrees, with your 

| Compaſſes; which Diſtance upon the Circle ſet off 
Then take 30 Degrees from the Line 


from 0 to * 
of Chords, ** ſet that from * to H. Draw the 
Line CH, which is one Side of the greateſt Tri- 


angle that can be made in that Circle. 
Or you may make it by ſetting off twice the 8e⸗ 


y 
midiameter of the Circle; for 60 and 60 is 120, as 
well as 90 and 30. | 
| ths to make a Line of Chords. 
Firſt, Make a Quadrant, or the fourth Part of a 
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68 Of Instruments amd their Les. 
Circle, as A, B, C; divide the Arch thereof, vis. 
A, C, into go equal Parts; which you may do by 
dividing it firſt into three equal Parts, and every of 
thoſe Diviſions into three equal Parts more, and 
every of the laſt Diviſions into ten equal Parts. 
Secondly, Continue the Semidiameter B C to 
any convenient Length, as to D. Then ſetting 
one Foot of your Compaſſes in C, let the other fall 
on go, and deſcribe the Arch go, go. So likewiſe 


80, 80; 70, 70; and the reſt, CD is the Line of 


Chords, and theſe Arches cutting it into unequal 
Parts, conſtitute the true Diviſions thereof, as you 


may ſee by the Figure: You” may, if you pleaſe, : 


draw Lines parallel to DC, as I have done here, 


for the better diſtinguiſhing every tenth and fifth 


Figure. 
Of the Protractor. 


The Protractor is an Inſtrument with which, 


with more Eaſe and Expedition you may lay down 


an Angle, than you can by the Line of Chords: 


Alſo when you have ſurveyed by the Needle, by 
placing the Diameter of the Protractor upon a Me- 
ridian Line made upon your Paper, you readily, 
with a Needle upon the Arch of the Protractor, 
prick off the true Situation of any Line from the 
Meridian without ſcratching the Paper, as you muſt 
do in the Uſe of the Line of Chords. It is made 
almoſt like, and graduated together like the Braſs 
Limb of a Semicircle, performing the ſame upon 
Paper, as your Inſtrument did in the Field : See 
here the Figure of it. 64 aged | 
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For the Uſe of the Protractor, you Mut dan a 
fine Needle, ſuch as Women ſew withal, put into 
a ſmall Handle of Wood, or Ivory, or the like, 
which is to put through the Centre of the Protract- 


or to any Point aſſigned upon the Paper, ow the 


_— 


» ol 
44144 


Protractor may turn TOR G it. | 


Hnw to lay 8 an ; Angle with the Peu. 


If it were required by the Protuactor to hon down | 
an Angle of 30 Degrees, draw the Line A B, then 


take the Protractor, and putting a Needle throu gh 


the Centre Point thereof, place the Needle in A, 15 
that the Centre of the Protractor may lie juſt upon 
the End of the Line at A, move the Protractor a- 
bout till you find the Diameter thereof lie upon the 


* AB; then at 30 Degrees upon the Arch, 


* ou with 
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with your Protracting Needle make a Mark upon 
the Paper as at C; draw the Line CA, which ſhall 
make an Angle of 30 Degrees, viz. BAC. 
If you ſurvey according to Mr. Norwood's Way 
before ſpoken of, it will be good to have the Arch 
of your Protractor divided accordingly, vi. into 
two Quadrants, or twice go Degrees. 
I need fay no more of a Protractor, any ingeni- 
ous Man may eaſily find the ſeveral Uſes thereof; 
It being, as it were, but only an Epitome of In- 
ſtrumentss. * 


* 


CHAP, 


CHAP. VI. 


How 70 rale ihe Plot of a Field as one Sta- 
tion in any Place thereof, from whence 


Jou may ſee all rhe Angles by the Semicircle. 


mit A BC D EF to be a Field, of which 

you. are to take the Plot: Firſt ſet your Se- 
micircle upon the Staff in any convenient Place 
thereof, as at O, and cauſe Marks to be ſet up in 
every Angle: Direct your Inſtrument, the Floer- 
de- luce from you to any one Angle: as for Exam- 
ple to A; and eſpying the Mark at A through the 
fixed Sights, there ſcrew faſt the ſoſtrumentz then 


turn 
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turn the moveable Index about, (the Semicircle re- 
maining immoveable) - till through the Sights there- 
of you eſpy the Mark at B. See what Degrees on 
the Braſs Limb are cut by the Index, which let be 
80; write that down in your Field-Book ; ſo turn 
the Index round to every one of the other Angles, 
putting down in your F ield-Book what Degrees the 
Index points to. As for Example, at C 107 De- 
grees, at D 185: Mark that at D, the End of the 
Index will go off the Braſs Limb, and the other 
End will come on; you muſt therefore look for 
what Degree the Index cuts in the innermoſt Cir- 
cle of the Limb at-E'266, at F 315 Degrees. 
All which you may note down in your Field- 
Book thus NERD DOGS © 15 2% 1078 


> J _O© Wi32> © Gn 
F S 
1 928. TJ = — 3 , 
er f 
neee i 
oo. 0.8. 70 


E FIz 15. 0 8.78. 


Secondly, Cauſe the Diſtance between your In- 
ſtrument and every. Angle to be meaſured : Thus, 
from © to A will be found to be 8 Chains 70 Links; 
from O to B, 10 Chains oo. All which ſet down 
in Order in your Field-Book, as you ſee here above; 
and then have you done what is neceſſary to be done 
in that Field towards meaſuring of it. Your next 
Work is to protract or lay it down upon Paper. 


1 | How 
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- How to prevratt'; the forges Qbfervations talen. 


Firſt draw a EG at 1 As: ; then take 


| from your Scale with your-Com paſles, the firſt Di- 
ſtance meaſured, vig. from © to A, 8 Chains, 70 
Links; and ſetting one Foot in any convenient 


Place of the Line, which may repreſent the Place 


where the Inſtrument ſtood, with the other make 
: a Mark up on tbe[Lide aaf A. ſo ſhall A be the 
| firſt Angle and 2 the Place where the Inſtrument 


ſtood. | 1 
Secondly, Take. a Pomufter and lowing. laid 
the Center hereof exactly upon O, and the Diame- 


ter or Meridian upon the Line Aa, the Semicixcle 


of the Protractor lying upwards. There hold it 


| faſt, and with your protracting Pen make a Mark 
upon the Paper againſt 80 deg. 107 deg. Gg. as you 
| find them in the Field- Book. Then for thoſe De- 

| grees that exceed 180, you muſt turn the Protract- 


or downward, keeping ſill the Centre upon ©, 
and placing again the Diameter upon a A. Mark 


cout by the innermoſt Circle of Diviſions the reſt of 


your Obſervations 18 5, 260, 315. Then applying 


| a Scale to ©, and every one of the Marks, draw the x 


prick'd Lines OB, © C, © D, © E, © F. 
Thirdly, Take with your Compaſſes the Length 


| of the Line © B, which you find by the Field-Book 


to be 10 Chains, which from O ſet off to B. The 
like do for O C, © D, and the reſt. 
Laſtly, Draw the Lines AB, BC, CD, &c. 


which will incloſe a Figure exactly proportionable | 


ta the F ield before ſ W 


How 


; rage o Take the Plots of Field, 


8 


How 7 rale ry Pr 9 the ame Field at \bne 
| | Station by the Plain Table. 3 

Tes your Table with u Sbect ef Paper upon 

at O, and making a Mark upon the Paper that fhall 


ſignity where the Inſtrument ſtands; lay your Index 
th 


to the Mark, turning it about till yoù ſee thr 
the Sighis the Mark at A; there holding it faſt, 
draw thé Line AO. Turn the Index to B, keep: 
ing ſtill apon the firſt Mark at &; and when you 
ſee throu gh the Sights the Mark at B, draw the 
Line BS. Do the fame by all the reſt of the 
Angles, and having meaſured the Diſtance between 
the: Inſtrument and each Angle, ſet it off with 
your Scale and Compaſſes from O t. A, from © to 
B, Sc. making Marks where, 6 the En 

Lines, the Diſtances falll- 8 | 
Laſtly, Between thoſe Marks: hand Linechd 25 
AB; BC, CD, Sc. and then have you the true 
Plot of the Field ready protracted to your Hand, 
This Inſtrument is ſo "plain and eaſy to be under- } 
Rood, I ſhall give no more Examples of the Ule 

of it. The greateſt Inconveniency that attends it 

is, that when never ſo little Rain or Dew falls, the 

Paper will be wet, and the Inſtrument e i 


Har to take the Plot 975 the fame Bield at one Ses 
tion by the Semicircle, either with the Help of tht 
Needle and Limb bath rogether, or by the AE of 
the Needle only. © Lie 4 


Th the "© BO of this Chap, 1 ſhewedy you 


How to take the Plot of a Field at one Station, : 
: 
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| the Sernicircle, without reſpe& to the Needle, which 


is the beſt way: But that J may not leave you ig- 
norant of any thing belonging to your Inſtrument, 


| I ſhall here ſhew how to perform the fame with the 
Help of the Needle two Ways; we ſirſt with the 
Needle and Limb togethe. 101 2103512 


Fix the Inſtrument as <P in ©, king the 
North Point of the Needle hang directly over the 
Flotber-de- luce of the Card; there ſcrew faſt the In- 
ſtrument. Then turn the Index to all the Angles, 


| noting down what Degrees are cut thereby at every 


Angle, as at A let be 2 5, at B Tos, at C132; 
and ſo of the reſt round the Field. And when you 


have meaſured the Diſtances, and are come to Pro- 
traction, you muſt firſt draw a Line croſs your Pa- 


per, calling it a North and South Line, which re- 
preſents the Meridian Line of the Inftrument. Then 


applying the Protractor to that Line, mark round 
the Degrees as they were obſerved, vig. 25, 105, 
132, Sc. and having ſet off the Diſtances, and drawn 


the outward Lines all together, like what you were 
taught at the Beginning of the Chapter, you will 


| find the Figure to be the ſame as there. 


Now to perform this by the Needle only, i is in a 
manner the ſame as the former: For inſtead of 


turning the Laex about the Limb, and ſeeing 


what Degrees are cut thereby, here you muſt turn 


| the whole Inſtrument about, and obſerve at every 


Angle what Degrees upon the Card the Needle 
hangs over; which ſet down and protract as before, 
But here mind, ſome Cards are number'd from the 
North Eaſtwards 10, 20, 30, &c. to 360 deg. Some 


from the North Weſtward, which are beft ſor this 


Uſe, ProtraQors being made accordingly : -For 
| when 


— — 
2 
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4 when you turn your Inſtrument to the Eaſtward, 
1 the Needle will ng over the Weſtward Do 
1 of on the contrary.” 

As for the Uſe of the Divide of. the Card: 110 


= four Quadrants, I ſhall ſpeak largely of by . 1575 
= ph for the * beg your Patience. 1921 


= 
—_— 
buy _ OOO 
1 — 
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| | Hoody the Semicircle to take the Pls of @ Field, 
ont Station, in any Angle theres, from when 
. the other Angles may be ſeen. i 
Let ABCDEFG be the Field, and F the Angle 


at which you would ike your Obſervations. Hz- 


ving placed your Scmicircle at F, turn it * fp 
No 
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| North Point of the Card from you, till through the 
fixed Sights, (Note, that I call them the fixed Sights 
which are on the fixed Diameter) you eſpy the 
Mark at G. Then ſcrew faſt the Inſtrument; which 
done, move the Index, till through the Sights 
thereof you ſee the Mark at A, and the Degrees on 
the Limb there cut by it will be 20. Move again 
the Index to the Mark at B, where you will find it 
to cut 40 deg. Do the ſame at C, and it cuts 60 
Likewiſe at D 77, and at E 100 deg. Note down 
| all theſe Angles in your Field-Book : Next mea- 
8 ſure all the Lines, as from F to G 14 Chains, 60 
Links; from F to A 18 Chains, 20 Links; from 
F to B 16 Chains, 80 Links; from F to C21 
Chains, 20 Links; from F to D 16 Chains, 95 

Links; from F to E 8 Chains, 50 Links; and then 
will your Field- Book ſtand thus: ö 170 


FVV 


2 0 bak 2 

3 325 
G = oo = 00 = 14 = 60 

A = 20 = Oo = 18 = 20 

E = 40 = 00 = 16 = 80 

C = 60 = oo = 21 = 20 

D = 977 = 00 = 16 = 95 

E = 110 = 00 = 8 = 50 


To protraci the former Obſervations. 


Draw a Line at adventure, as Gg, upon any 
convenient Place ; on which lay the Centre of your 
Protractor, as at F, keeping the Diameter thereof 
right upon the Line Gg. Then make Marks round 
the Protractor at every Angle, as you find them in 
the Field-Book, viz. againſt 20, 40, 60, 77, and on 4 
Ez wa Which 


ing the Scale or Ruler'to F, and each of the Marks, 


F A, 18 Chains, 20 Links, &c. make Marks where 


of the Field to make the Meridian Line, that you 
may be able to make a Compaſs ſhewing the true 


ters of the Heavens; I mean Eaſt, Weſt, North and] 


Degrees upon the Limb are cut by the Index, which 
let be 10 deg. Mark this down in your F ield-Book, 
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which done, take away the Protractor, and apply. 


—— the Lines FA, FB, FC, FD, and FE. Then 
ſetting off upon theſe Lines the true Diſtances as 

you find. 1 in the Field-Book ; as for the fit | 
Line F G, 14 Chains; 60 Links; from the ſecond 


the End of theſe. Diſtances tall, which let be at 
G, A, B, C, &c. 4 
Laſtly, Between theſe Marks, drawing the Lina 
GA, AB, BC, CD, DE, EF, FG, vou wil 
have compleated the Work. 

When you ſurvey thus + "Rs the Help of the 
Needle, you muſt. remember before you come out 


Sitoation of the Land, in reſpect of the four Quar- 


South: Which thus you may do: 

The Inſtrument ſtill ſtanding at F, turn it about 
till the Needle lies directly over the "Flower-de-lur 
of the Card; there ſcrew it faſt. Then turn the 
moveable Index, till ee the Sights you eſpy 


any one Angle. 
As for Example: Let be. D: Note then what 


and when you have protracted as before directed, 
lay the Centre of your Protractor upon any Place 


of the Line F D, as at ©, turning the Protractor a- 


bout till to 10 deg. lie directly upon the Line FD. 
Then againſt the End of the Diameter of the Pro- 
tractor make a Mark as at N, and draw the Line 
No, which isa Meridian, or North and South Line, 
by which you may make a Compaſs. Nite 


| fereral Ange | round the whole Field, and ſee 


| Diver Waits take the' Pl of Hull. 70 | 


Note, That you may as well 955 the Plot of a 


Field at one Station, ſtanding in any Side thereof, 


as in an Angle: For if you had ſet your Inſtrument 
in a, the Work would be the fame. I ſhall for- 


bear therefore (as much as I may) Tautologies. 


How to take the Plot of a Field at two $ tations, pro- 


| wided from either Station you may ſee every Angle, 


and meaſuring only the fationary Diftance. 


Let CDEFGH' be ſup poſed a Field to be 
meaſured at two Stations: Firſt, when you come 
into. the Field, make choice of two Places for your 


Stations, which let be, as far aſunder as the Field 
vill conveniently admit of; alſo take care that if 
the ſtationary Diſtance were continued, & would 


not touch! any Angle of the Field; then . ing the 


emicircle at A, the firſt Station, turn it about, 
the North Point from you, till through the fired 
Lights you eſpy the Mark at your ſecond Station, 
which admit to be at B, there 55 


ew faſt the Inſtru- 
ment; then turn the moveable Index to every 


what 


* 1 n 
= 2 « ERS Py 
n N n 

* as bs 
2 


the Plots of Fields. 


7 


* ares 1 


„* 


* 


Pays to tale 


4 * 
80 Dive 
80 Dis 
8 : x 99 * 


Angle 


y at every Angle, whicl 


note down in your Field-Book, as followeth 
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what Degrees are cut thereb 
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 E———225——00! . 
Bi Firſt Station, | 
Fr 283— 30% 3-1 

„%%% 


Secondly, Meaſure the Diſtanee beiter 1 5 
two Stations, which let be 20 ( Chains, and ſet it 


| down in the Field- Book. 


459 


Saanen Diſtance 20 Chains, 00 o Links. SE 
Ae 


Thirdly, Placing the 11 at B, the ſe⸗ 


cond Station, look backwards through the fixed 


Sights to the firſt Station at A, (I, mean by look- 
ing backward, that the South: Part of the Inſtru- 
ment be towards A) and having eſpied the Mark at 


A, make faſt the Inſtrument, and moving the In- 


der as you did at the firſt Station to each Angle, 
ſee what Degrees are cut by the Index, and note 


| them down as followeth; and then have you done, 
| unleſs you will take a Meridian Line before you 


move the Inſtrument ; which you were taught to 


do a little before. 


Angles. Degr. Min. 
C0 — 84 oO 
D 149 000 
E 194— =-00 
F ——21g—— 

G 270 OO 


o The Second Station. 


H — 3 2.2 ==— 00 
G | How 


$2 Divers Ways to take the Plots of Field 


How to _— or lay down upon Paper theſe fol- 
| * — — 2 


Firſt, Draw a Line crof your n at ne 
as the Line I K; then take from off the Scale the 
ſtationary Diſtance 20 Chains, and ſet it upon that 
Line, as from A to B, ſo will A — the firſt 
Station, B the ſecond. 

"Secondly, Apply the Centre of your Protradtor 
| to the Point A, and the Diameter lying ſtrait up- 
on the Line B K; mark out, round it the Angles, 
as you find them in the Field-Book, and through 


thoſe. Marks from A draw LINES. of a convenient b 


Length. 

"Thirdly, Mov your Protrattor to the ſcebid 9 
Station B; and there mark out your Angles, and 
draw Lines, as before at the firſt Station. 

Laſtly, The Places where the Lines of the firſt 
Station, and the Lines of the ſecond interſect each 
other, are che Angles of the Field. As for Exam: 
| ple: 

At the firſt Station the Aagk C was 24 Degen 
30 Minutes, through thoſe Degrees I draw the Line 
AC. At the ſecond Station C was 84 Degrees; 
accordingly from the ſecond Station I draw the 
Line B 2 : Now, I fay, where theſe two Lines cut 
each other, as they do at C, there is one Angle of 
the Field. So likewiſe of D E, and the reſt of the 
Angles; if therefore between theſe Interſections 
you draw trait Lines, as CD, DE, EF, &. 
you will have a true Figure of the Field, 

This may as well be done by taking two Angles 
for your Stations, and meaſuring the Line between 

them, 
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them, as C and D; from whence you might as 
well have ſeen all the Angles, and conſequently' as 

well have performed the Work . | 


How to take the Plbt of a Field at favo Stations, 
when the Field is ſo irregular, that from one Sta- 
tron you cannot fee' all the Angle. 
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Let CDEFGHIKLMNo be a Field, in 


which from no one Place thereof all the Angles 


may be ſeen; chuſe therefore two Places for your 
Stations, as A and B; and ſetting the Semicircle in 
A, direct the Diameter to the ſecond Station B; 


there making the Inſtrument faſt, with the Inder 
take all the Angles at that End of the Field, as 


CDEFGHIK, and meaſure the Diſtance between 
your Inſtrument and each Angle; meaſure alſo the 
Diſtance between the two Stations A and B. 

| Secondly, Remove your Inſtrument to the ſe- 
cond Station at B; and having made it faſt, ſo as | 
that thro' the Back-ſights you may ſee the firſt Sta- 
tion A, take the Angle at that End of the Field, as 
NOCKL M, and meaſure their Diſtances alſo as 
before; all which done, your Field-Book will ſtand 
thus : 


Fir Station. 
Angles. Degr., Min. Chains. Links. 


T= 25 — 775 
Din 31 OO 8 : 10 
E 67——00 9 : 85 
2 101 OO : 80 

: OO 
 H——262 oO 6: 70 
613 70 
9 54 — 00 24 30 


The Diſtance between the two Stations, 31 
* 60 Links. 


Second 
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Second Station. ” 


Angles. Deg,” 1 Chains Links. 


„„ 4 
Gi 7 
C . 1453 . 00 = 15 : 60 


RK. . 20%. 00 
= . 23S. . 85 


274 


ll 1] 
N 
E 


To lay this down. upon Paper, draw at adven- 
ture the Line PBAP; then taking in with the 
Compaſſes the Diſtance between the two Stations, 
vis. 31 Chains, 60 Links; ſet it upon the Line, 
making Marks with the Compaſſes, as A and B; 
A being the firſt Station, B the ſecond, lay the 
Protractor to A, the North- end of the Diameter 


towards B, and mark out the ſeveral Angles obſer- 
ved at your firſt Station, drawing Lines, and ſet- 


ting off the Diſtances, as you were taught in the 
Beginning of this Chapter, Fig. 1 

Do the ſame at B, the ſecond Station ; and when 
you have marked out all the Diſtances between 


thoſe Marks, draw the Bound-lines. 


I am the Peer in this, becauſe it is the ſame 
as was taught concerning Fig. 1.; for if you con- 
ceive a Line to be drawn from C to K, then would 
there be two diſtinct Fields to be meaſured at one 
Station a- piece. 

If a Field be very irregular, you may after the 
ſame manner make three, four, or five Stations, if 
you pleaſe; but I think it better to go round ſuch 
a Field, and meaſure the bounding Lines thereof: 
WHEY by and by I ſhall ſhew you how to do. 

G 3 Note, 
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Note, In the foregoing Figure you might as well 
have had your Stations in two convenient Angles, 
as D and K, and have wrought as you were taught 


concerning Fi ig. 2. the Work would have been the 
ſame. 


How to take the Plot of a Field af one Station in an 
Angle (ſo that from that Angle you may ſee all 


the other Angles) by meaſuring round about the 
ſaid Field. 


ABCD E is the Field, and A the Angle ap- 
pointed for the Station; place your Semicircle in 
A, and direct the Diameter thereof, till through 
the fixed Sights you ſee the Mark at B; then 
ſcrew it faſt, and turn the Index to C, obſerving 


what Degrees are there cut upon the Limb; which 


let be 68 Degrees: Turn it further, till you eſpy D, 1 


and note down the Degrees there cut, vix. 76 


: 
„„ 
: > * 
: | 
: 
CA. 
: p 
: 1 
: E 
*% » 4 1 | 
f 
4 


Degrees; 


. ar * 9 * * * ö ne 6 —— * ene oent * _ _ : : 
0 „ — 1 8 Fes ws. ales i 8 * e * R 4, 5 ON ER. * 9 * , hes es end rt 
2 2989 I 2 rc oP Roy URS 2 N = VB AN 8 4 * 1 Fe * * 9 e GORE _- ” Kc BRENT "IG das * N n * * WF Ws Te” 9 r ö „ 
2 * . > RT , OY 9 : % AF > 4 2 : 
L ' * * . - > 
Ws. a 0 - ' 
1 N 
— - - 
7 * -_ 
= 


Divers Ways to take the Plots of Fields, 85 
Degrees; do the like at E, and the Index will 


cut 124 Degrees: This done, meaſure round the 


Field, noting down the Length of the Side- lines 


between Angle and Angle, as from A to B, 14 


Chains, oo Links; from B to C, 1 5 Chains, oo 
Links; from C to D, 7 Chains, oo Links; from 
D to E, 14 Chains, 40 Links; and from E to 50 
14 Chains, 5 Links. 
Then will your Ficld-Book be as hereunder.  /: 


Auge ert Ins Links, = Gd 
C—— 68 . oo A B——14.. 00 _ 
D—— 76 . oo B C—— 15 . oo 
E— 124. 00 CD 1M % 

| D E— 14. 40 

EA 14 3 


To protract which, draw the Line A B at adven- 
5 and applying the Centre of the Protractor to 
A, (the Diameter lying upon the Line A B, and 
| the Semicircle of it upwards) prick off the Angle, 
| as againſt 68: 76 : and 124: make Marks, through 
which Marks draw the Lines AC, AD, AE, long 
enough be ſure; then take in with your Compaſſes, 

from off the Scale, the Length of the Line A B, 

diz. 14 Chains, and ſetting one Foot of the Com- 
paſſes in A, with the other croſs the Line, as at B; 

| alſo for B C take in 1 5 Chains, and ſetting ONE 
Foot in B, with the other croſs the Line AC, which 
will fall to be at C; for the Line CD take in 7 
Chains, and ſetting one Foot in C, croſs the Line 
AD, vis, at D; then for DE, take in 14 Chains, 


G4 40 


40 > Links, and ſetting. one Foot of the mpeg in 
D E, with the other croſs the Line A E, which 
will fall at- E. Laſtly, for E A take 14 Chains 5 
Links with your Compaſſes, and ſetting one Point 
in E, ſee if the other fall exactly upon A; if it 
does, you have done the Work true; if not, you 

$ have erred ; between the Croſſes or Interſections 
draw ſtrait Lines, which ſhall be the Bounds of 
the Field, vis. AB, BC CD,DE, EA. 


How to take the Phe of the foregoing Fi eld, by mea- 
faring one Line only, and taking Obſervations at 
every Angle. 


Begin as you have been Juſt before taught, till 
you have taken the Angles C D E, v2. 68, 76, 
and 124 Degrees; then leaving a good Mark at A, 
which may be ſeen all round the Field, go to B, 
_ meaſuring as you go the Diſtances from A to B 
which is all the Lines you need to meaſure ; and 
1 your Semicircle at B, direct the South 
Part thereof toward A, until through the back 
fixed Sights you ſee the Mark at A; there making 
it faſt, turn the Index about till you eſpy C, and 
8 down the Degrees there cut, which let be 

Degrees; move your Inſtrument to C, and 
fil keeping the South Part of the Diameter to A, 
turn the Index to D, where it will cut 20 Degrees; 
then remove to D, and eſpying A through the 
Back-fights, turn the Index to E, where it will 
cut 135 Degrees. Note all this in your F ield- 
Book. 


Angle 
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Angles taken at the _ Angles round 
| firſt Station. be Field, : 
n 1 

E— 12435 9.165 | 


Line AB: 14 Chains. 


To protract this, you muſt work as you were 
taught concerning the foregoing Figure, until you 
have drawn the Lines AB, AC, AD, AE, and ſet 
off the Line AB, 14 Chains; then laying the Cen- 
tre of your Protractor to B, and the South-end of 
the Diameter (or that marked with 180 Degrees) 


towards A, make a Mark againſt 129 Degrees, and 


through that Mark from B, draw the Line BC, 
till it interſect the Line AC, which it will do at 
C. Lay alſo the Centre of the Protractor upon C, 
| the Diameter thereof upon AC; and againſt 20 
Degrees make a Mark, through which from C draw 
the Line CD, till it interſect the Line AD, which 
it will do at D. Laſtly, Place your Protractor at 
D, the Diameter thereof upon the Line DA, and 
make a Mark againſt 13 5 Degrees; through which 
Mark draw the Line DE, until it interſe& the 
Line AE at E; alſo drawing the Line E A, you 
have done. 3 : 

This may be done otherwiſe thus : After you 
have, ſtanding at A, taken the ſeveral Angles, and - 
meaſured the Diſtance AB, you may only take 
| the Quantity of the bounding Angles, without re- 
| ſpect to A; as the Angle at B is 51 Degrees, at C 
(an outward Angle, which in your Field-Book you . 
ſhould diſtinguiſh with a Mark 7) 138, and ſo of 
the reſt, And when you come to Plot, having 

found 


« : 8 by * 9 | , : N hb : : | 
{ 2 4 * : wh . | 3 : ; 7 Y * ; | 4 * * | 4 f 8 5 
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found the Place for B, there make an Angle of 51 
Degrees, Urawing' the Line till it interſect A 0 
&c. 

You may alſo farvey a Field after this manner, 
by ſetting up a Mark in the middle thereof, and 
meaſuring from that to any one Angle; alſo in the 
Obſervations round the Field, having reſpect to 
that Mark, as you had here to the Angle KA. 
It is too tedious to give Examples of all the Va. 
rieties; beſides, it would rather me than f in- 
ſtruct a Neophyte. N D. 


How to take the Plot of a large Field or Wood, by 
meaſuring round the ſame, and taking Obſervati. 
ons at every Angle thereof by the Semicircle. 


Suppok 


a «% 
i 125 ie . AE - % Fg 
* 4 I. 
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Suppoſe ABCDEFG to be a Wood, through 
which you cannot ſee to take the Angles, as before 
directed, but muſt be forced to go round the fame; 
ficſt plant the Semicircle at A, and turn the North- + 
end of the Diameter about, till through- the fixed 
Sights you ſee the Mark at B; then -move round 
W the Index, till through the Sights thereof you eſpy 
WG, the Index there cutting upon the Limb 146 
2. Remove to B; and as you go, meaſure the 
W Diſtance AB, vis. 23 Chains, 40 Links; and 
W planting the Inſtrument at B, direct the North-end 
Jof the Diameter to C, and turn the Index round to 
A, it then pointing to 76 Degrees. | 
3. Remove to C, meaſuring the Line as you go, 
and ſetting your Inſtrument at C, direct the North- 
W cod of the fixed Diameter to D. and turn the In- 
dex till you eſpy B, and the Index then cutting 
205 Degrees; which, becauſe it is an outward An- 
Cele, you may mark thus 7 in your Field-Book. 
| 4. Remove to D, and meaſure as you go; then 
placing the Inſtrument at D, turn the North-end of 
the Diameter to E, and the Index to C, the Quan- 
[tity of the Angle will be 84 Degrees. 

And thus you muſt do.at every Angle roued the 
Field, as at E, you will find the Quantity of that 
Angle to be 142 Degrees, F 137, G 110: But 
there is no need for your taking the laſt Angle, nor 
yet meaſuring the two laſt Sides, unleſs it be to 
prove the Truth of your Work; which is indeed 
| convenient, When you have thus gone round the 


Field, you will find your Field-Book to be as fol- 
loweth: 5 


« 


Angles. 


l 
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© hs. 8 5 
— — — 

Deg. Min. Ch. Link 
A. 146 . oo AB. 23. 40 
0% Renz 20 
007 a. 17,0 
D. 84. oo DE. 20 . 60 
E237. - 00 iz . 66 
G. 110. 00 n 19 28 


To protract this, draw a dark Line at adventure, 
as AB; upon which ſet off the Diſtance, as you ſe 


to B; then laying the Centre of your Protractor 
upon A, and the Diameter upon the Line A B, the 
North-end, or that of oo Degrees towards B; on the 
Outſide of the Limb make a Mark againſt 146 De- 
grees, thro' which Mark from A draw the Line AG; 
fo have you the firſt Angle and firſt Diſtance. 
2. Place the Centre of the Protractor upon B, and 
turn it about till 76 Degrees lies upon the Line AB; 
there hold it faſt, and againſt the North-end of the 


and ſet off the Diſtance BC, 15 Chains, 20 Links. 
3. Apply the Centre of the Protractor to C, (the 


Field-Book it is an outward Angle) and turn it about 
till 205 Degrees lie upon the Line CB; then againſt 
the Upper or South-end of the Diameter make 1 
Mark, through which draw a Line, and ſet off 17 
Chains, go Links from C to D. 

4. Put 


in your Field-Book, 23 Chains, 40 Links, from A 


Diameter make a Mark, thro' which draw a Line 


Semicircle thereof outward, becauſe you ſee by thei 


% 


— 


| Planted the Semicircle at A, and poſited it, fo 
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I. Put the Centre of the Protractor to D, and 


make 84 Degrees thereof lie upon the Line CD; 


then making a Mark at the End of the Diameter, 
or o degr. through that Mark draw a Line, and 
{et off 20 Chains, 60 Links, viz, DE. 


5. Move the Protractor to E, and make 142-degr. 


to lie upon the Line E D. Then at the End of the 


Protractor make a Mark as before, and ſetting off the 


W Diſtance 18 Chains, 8 5 Links, draw the Line EF. 


6. Lay the Centre of the Protractor upon F, and 


making 137 degr. lie upon the Line EF; againſt 


the End of the Diameter make a Mark, through 


W which draw the Line FG, which will interſect the 


Line AG at G: So have you a true Copy of the 


Field or Wood. But you may, if you think fit to 


prove your Work, ſet off the Diſtance from F to G; 
and at G apply your Protractor, making 110 gr. 


thereof to lie upon the Line FG. Then if the End 
| of the Diameter point directly to A, and the Di- 
ſtance be go Chains, 28 Links, you may be ſure 


you have done your Work true. 


{ Whereas I bid you put the North-end of the In- 
ſtrument and of the Protractor towards B, it was 
| chiefly to ſhew you the Variety of Work by one In- 


ſtrument; for in the Figure before this, I directed 


you to do it the contrary way and in this Figure, 
if you had turned the South- end of the Inſtrument 


to G, and with the Index had taken B, and ſo of 


the reſt, the Work would have been the ſame; re- 
membring ſtill to uſe the Protractor the ſame way 


as you did your Inſtrument in the Field. 
Alſo if you had been to have ſurveyed this Field 
or Wood by the Help of the Needle; after you had 


that 
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that the Needle might hang directly over the Fl. 
.er-de-luce in the Card, you ſhould have turned the 
Index to B, and put ori? in your Field-Book wha 
Degrees upon the Braſs Limb had then been ey 
thereby, which let be 20. Then.moving your In. 
ſtrument to B, make the Needle hang over: the 
Hubiuer- de- luce, and turn the Index to C, and not 
down what Degrees are there cut. So do by all the 
reſt of the Angles. And when you come to pro. 
tract, you muſt draw Lines parallel to one anotheM 
croſs the Paper, not farther diſtant than the Breadth 
of the Parallelogram of your Protractor; - whidiff 
ſhall be Meridian Lines, marking one of them i 
one End N. for the N orth, and at the other 8. 
South. This done, chuſe any Place which 50 
ſhall think moſt convenient upon one of the Mei 
dian Lines for your firſt Angle at A; and laying 
the Diameter of your Protractor upon that Lin 
againſt 20 degr. make a Mark; through whid 
draw a Line, and pan it ſet off the Diſtance fron 
A to B. 

In like manner proverd with the other Angk 
and Lines, at every Angle laying. your Protrad 
parallel to a North and South Line; which ya 


> was frndd and wa 


455 2 oo Prey 


al 


may do by the Figures A thercon, at e D 
ther End alike. * 
| / 
When you have rigid after this manner, bow 
know, before you go out of the Field, whether . = 
bave wrought true or not. to 
if y 
Add the Sum of your hacks together, as in th and 
Example of the precedent Wood, and they mak the 


your Multiply 180 by a Number leſs by — - 
t 
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the Number of Angles; and if the Product be equal 


to the Sum of the 3 of all the Angles, then 
have you wrought true. There were ſeven An 

in that Wood, therefore multiply 180 by 5, Ad 
the Product is goo. 


If you ſurvey, by taking the Quantity of every 


s 


Angle, and if all be inward Angles, you muſt 


Angles, you mult ſubtract them out of 180 Ag. 
and add the Remainder only to the reſt of the An- 
gles. And when you multiply 180 by a, Sum leſs 


Fr OAT. XX. 


ward Angle, bi. C 205; the Quantity of which, 


That taken from 180 degr. there remains 2 5; which 
add to the other Angles, and they make then in 
al 720. Now becauſe C was an outward Angle, I 
take no notice of it; but ſee how many other An- 
gles I have, and I find 6: a Number leſs by two 
[than 6, is 4; by which I multiply 180, and the 
Product is ys as before. 


Directions fo meaſure rat} to a H edge, (when 
you cannot go in the Hedge itſelf); as alk, in 
ſuch Caſe, how to take your Angles, 


It is impoſſible for you, when. you have a Hedge 
to meaſure, to go at top of the Hedge itſelf ; but 
if you go parallel thereto, either within or without, 
and make your Parallel- line of the fame Length as 


che 9 of 2 Hedge, 42 Work Will be the 


ſame. 


work as before. But if one or more be outward 


| by 2 than the Number of your Angles, "you are not 


Thus, in the precedent Example, I find one out- 


* 


ff it had been taken, would have been but 15 5 degr. 
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you ** not conveniently come 2 — to plant 
- Four Inſtrument than © ; let him that goes to ſet up 
your Mark-at B, take before he goes the Diſtance 
A ©, which he may do readily with a Wand or 
Rod; and at B let him ſet off the fame Diſtance 
again, as to +, where let the Mark be placed for 
your Obſervation ; and when the Chain beatz 
meaſure the Diſtance © +; be ſure they have re- 

ſpect to the Hedge AB, fo as that they make © 1 
equal to A B, or of the ſame Length. 


* * 
* . 
| 1 *. * 


But to make this more plain: Suppoſe AB B c to 
be a Field; and for the Buſhes, you cannot come 


nigher t than © to Plant your Inſtrument. Let him 


that ſets up the Marks take the Diſtance between the 
Inſtrument ©, and the Hedge AB; whichDiſtancelt 
Him ſet off again nigh B, and ſet up his Mark at D; 

like- 


0 


_ _ —— F—_—y — —— A' 


CV 
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likewiſe: let him take the Diſtance between and 
the Hedge AC, and accordingly ſet up his Mark 

at E. Then taking the Angle 40 E, K will be the 
| fame as the Angle BA C: So do for the reſt of the 
Angles. But when the Lines are meaſured, they 
muſt be meaſured of the ſame Length as the out- 
| fide Lines, as the Line G 4 3 from g to 


ee. The beſt way therefore is for them that 


meaſure the Lines, to go round the Field on the 
Durbal thereof, . albough the. den be nn, 


| How 70 Pr the Phat A a Field a o r ond, by ob 
| wing near every Angle, and meaſuring the Diſtance 
between the Marks of Obſervation, by taking, in 
every Line, two Of- ſets Zo the, . ) arfy 


Let A, B, EG. D be 2; Modes of Field, to be thus 
meaſured. Cauſe es Aftiltante to ſet "oy We in 
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every Angle hereof, not de the Diſtance from 
he Hedges, ſo much as the Convenience for pen 
H ing 
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ing the Inſtrument, ſo as you may ſee from one 
Mark to another. Then beginning at © 1, take the 
Quantity of that Angle, and meafure the Diſtance 
1, 2. But before you begin to meaſure the Line, 
take the Off- ſet to the Hedge, viz. the Diſtance 0 
e; and in taking of it, you muſt make that little 
Line Oe perpendicular to 1, 2; which js eaſily 
done, when your Inſtrument ſtands with the fixed 
Sights towards 2, by turning the moveable Index 
till it lie upon 90 agr. which then will direct to 
what Place of the Hedge to meaſure, as e, that 
little Line © e, ſet down in your Field-Book under 
Title Offer. So likewiſe when you come to 2, 
meaſure there the Off- ſet again, vis. © f Then 
taking the Angle at 2, meaſure the Line 2, 3, and 
the Off-ſets 2g, 3h. The like do by all the reſt 
of the Lines and Angles in the Field, how many 
ſoever they be. And when you come to lay this 
down upon Paper ; firſt, as you have been taught 
before, protract the Figures 1, 2, 3, 4. That done, 
ſet off your Off-ſets as you find them in the Field- 
Book, viz. Oe, and © f, perpendicular to the Line 
1,2; alſo O g, © h, perpendicular to the Line 2, 3, 
making Marks at e, /, g, b, and the reſt ; through 
which draw Lines that ſhall interſe& each other at 
the true Angles, and deſcribe the true Bound-Lines 
of the Field or Wood. Ma, 
In working after this manner, obſerve theſe two 
Things: Firſt, If the Wood be fo thick, that you 
cannot go on the Infide thereof, you may, after 
the fame manner, as well perform the Work by 
going on the Outſide round the Wood. 
Secondly, If the Lines are ſo long, that you 
cannot ſee from Angle to Angle, cauſe your Afliſtant 


t 
* 
— 


to 
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to ſet up a Mark ſo far from you as you can con- 
veniently ſee it, as at a. Meaſure the Diſtance 
© 17, and take the Off-ſet from n to the Hedge. 
Then at 7 turn the fixed Sights of the Inſtrument 
to © I, and by that Direction proceed on the Line 
till you come to an Angle, e HOOT 


57 W ay of ſurveying is much cafier done (though 1 
cannot ſay truer) by taking only a great Square 
in the Field; from the Sides of awhich the Off-ſets 


are taken, 


I have drawn this following Figure fo, that at | 
once you may ſee all the Variety of this way of 
Working. The belt Way indeed is to contrive 


CH -  _ a ex * 


your Square ſo, that, if poſſible, you may from 
the Sides thereof go upon a perpendicular Line to 
any of the Angles. But if that cannot be, then 
x” BF  - perpen- 


100 Divers Ways to tale the Plots of Fields, 


perpendicular Lines to the Sides may do as well, 
as you ſee here, 1, 5, 7, 6, to be. To begin there- 
fore, plant your Semicircle in any convenient 
Place of the Field, for taking a large Square as at 
I; and laying the moveable Index upon / go -degr, 
look through the Sights, and cauſe a Mark to be 
ſet up in that Line, as at 4: Looking alſo through 


the fixed -Sights, cauſe another Mark to be ſet up, | 


as at 2. Meaſure out from your Inſtruments to- 
wards either of theſe Marks, any Number of 
Chains, as from 1 to 2, 12 Chains ; from 2 to 4, 
I2 Chains. But as you meaſure, remember to take 
the Off ſets in a perpendicular Line to every Angle 
or Side, if there be occaſion, as here 7, which is 
1 Chain, 50 Links; from my Stations I take an 
Off, ſet to a Side of the Hedge, and put it down ac- 
cCordingly 5 Chains, 40 Links. So at 8 I take an 
Ofi-ſet to an Angle, vi. 8 B, 6 Chains; which 
Off, ſet is at the End of 8 Chains, 30 Links in my 
firſt Line, Then ſeeing in that 'Line there is no 
more occaſion of Off, ſets, I meaſure on to 2, ma- 
king the Line 1, 2, 12 Chains. Then planting my 
Inſtrument at 2, I direct the fixed Sights to my firſt 
Station, and laying the Index upon go der. I cauſe 
a Mark to be ſet up, fo as that I may ſee it through 
the Sights; and upon that Line, as I meaſure out 
12 Chains, I take the Off-ſets C, D 10. In like 
manner you muſt do for the other Angle, Lines 
and Off, ſets. 

And when you have thus laid out your Square, 
and taken all your Off. ſets, you will find in your 
Field-Book ſuch Memorandums as Sus, to help 
Pu to Protract. | 


The 
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The * 4 | Riohs 4 77 1 1 1s: 
The Sides 12 een oo Links each. 


I went 0 cum Sole or r the Hedges being on 
my Lend. 7 


ö ; ” 4 F'Y 8 
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I Bol the firſt 12 50 Off. ſet to a Side-line 5 40 
| Line, at 8 30 Off. ſet to an 1 6.00 
145 "IN 


In the ſecond iſ 5 Of. ſet to a an Angle 6 00 
Line, at Cio 70 Offſettoan e at 50 
n 60% 0 Ange. 5.38 

n 3 01. 
8 2 4 33 Off. ſet to an Angle 4 40 


6 70 Off. ſet to an Angle 1 50 
Line, at 10 bo Off⸗ ſet to a Ade Ef — 
Now to lay down upon Paper the foregoing 
Work, make firſt a ſquare Figure, whoſe Side may 
be 12 Chains, as 1, 2, 3, 4. Then conſidering you 
went with the Sun, take I, 2 for the firſt Line, 
and taking from your Scale 1 Chain, 50 Links, ſet 
it upon the Line from 1 to 7; at 7. raiſe a Perpen- 
dicular, as 7, 6, making it according to your Field- 
Book, 6 Chains, 40 Links long. Alſo for the ſe- 
A cond 
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cond Off-ſet upon the ſame Line, take from your 
Scale of equal Parts 8 Chains, 30 Links, which ſet 
upon the Line from 1 to 8, and upon 8 make the 
perpendicular Line 8 B, 6 Chains in Length. 

For the Offi ſets of the ſecond Line, take 3 Chains, 
50 Links from the Scale, and ſet it from 2 to q; at 
9 make a perpendicular Line 6 Chains long, vis. 
9g C: Alſo for the ſecond Off-ſet of the ſame Line, 
take 10 Chains, 70 Links, and ſet it from 2 to 10; 
at 10 make the Perpendicular 10 D, 5 Chains, 50 
Links in Length. | 

For the Off-ſets of the third Line, take from 


your Scale 10 Chains, and {et it up from 3 to 11; 


36 Links long. 
For the Off- ſets of the fourth Line, take from 
your Scale 4 Chains, 30 Links, and ſet it from 4 
to 12; and at 12 make the Perpendicular 12 F, 4 
Chains, 40 Links long. Alſo take 6 Chains, 70 
Pinks, and ſet it from 4 to 13; and at 13 make 
the Perpendicular 13 G, 1 Chain, 50 Links long. 
' Leafily, Take 10 Chains, 80 Links, and ſet it from 
4 to 1; and at I, make the Perpendicular 1, 5, 
2 Chains, 20 Links long, | | 
Then have you no more to do, but through the 
Ends of theſe Perpendiculars to draw the Bound- 
ing-lines, remembring to make Angles where the 
Field-Book mentions Angles ; and where it men- 
tions Side-lines, there to continue ſuch Side-lines 
till they meet in an Angle. 
Although I mention a Square, yet you are not 
bound to that Figure; for you may with the ſame 
"Succeſs uſe a Parallelogram, Triangle, or any other 
Figure. Nor are you bound to take the Off, ſets in 
N perpen- 


and at 11 make the Perpendicular 11 E, 5 Chains, 


a ® n 
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perpendicular Lines, although it be the beſt Way; 
for you may take the An gles with the Index from 
any 8 of the Line. © 

This Way was chiefly intended for ſuch as: were 
not provided with Inſtruments; for inſtead of the 

Semicircle with àa plain Croſs only, you may lay 

out a Square, the: reſt of the Work being done with 

a Mis: | | . 

How by the Help of the Needle 70 ** the Pht of a 
large Wood 4 y got ng round the ſame, and making 
uſe of that Diviſlon of the Card that 1s number 4 
with Jour 90s or Wadrants. ; 


4b A B CDE repreſent \ Wood; ad; your Ia. 
| ſtrumept at A, and turn it about till through the 
1 ights you eſpy B, then ſee what Degrees in 
iviſion before f poken of, the Needle cuts; 
which fel de Ny W, 2 AB 27 Chains, 70 
Links; then ſetting | the Inſtrument at B, direct 
the Sights to C, and ſee what then the N cedle cuts, 
which let be N 74 E; meaſure BC 39 Chains, 50 
Links; in like manner meaſure every Line, and 
take'every Angle, and then your Field-Book will 
ſtand thus; as WN en 2 
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| To lay down which upon; Paper, draw parallel 
Lines through your Paper, which ſhall repreſent 
Meridians, or North and Squth Lines, as the Lines 
NS NS; then applying the Protractor (which 
ſhould be graduated accordingly. with twice go De- 
grees, beginning at each End of the Diameter, and 
meeting in the Middle of the Arch) to any conve- 
| nient Place, of one of the Lines as to e 


Meridian Ling of the Protractor L eridian 
Line on the Paper, and aga! eg. make a Mark, 
| through whic e and ſet off thereon the 

Diſtance A Bys ains, 20 Links. Secondly, Ap- 

ply the Centre of the Protractor to B, and (turn- 

ing the Semicirele thereof the other way; becauſe 
you ſee, the Courſe tends to the Eaſtward);;make 
the Diameter thereof lie parallel to the Meridian 
Lines on the Paper, (which you may do by the 
Figures at the Ends of the Parallelogram) and a- 

gainſt 74 Degrees make a Mark, and ſet off 39 
Chains, 50 Links, and draw the Line BC; the 
like do by the other Lines and Angles, until you 
come round to the Place where you began. 

This is the moſt uſual Way of plotting Obſerva- 
tions taken after this manner, and uſed by moſt 
| Surveyors in America, where they lay out very 
large Tracts of Land: But there is another Way, 
though more} tedious, yet ſurer; (I think firſt 
made publick by Mr. Norwood ) whereby you may 
know before you come out of the Field, whether 
you have taken your Angles, and meaſured the 
Lines truly or not, and is as followeth : _ 

When you. have ſurveyed the Ground as above 
directed, and find your Field-Book to ftand as be- 
fore; caſt up what Northing, Southing, Eaſting or 

8 Weſting 


% 
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Weſting every Line makes; that is to ſay, How 
far at the Soy of every. Line you have altered your 
Meridian, and what Diſtance upon a Meridian 
Line you have made. As for Example: Suppoſe 
AB was the Side of a Field l to be 20 
| Chand, ha 8 a Netten Line, boos eum Cc A} 
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North 20/deg. Eaſt. The Buſineſs is to find the 
Length of the Line A C, which is called the Nori. 
ing, or the Difference of Latitude; alſo the Length 
of the Line CB, which is called the Faſting, o 
Difference of Longitude'; which you may do in. 
differently true by laying them down thus upon 
Paper. But paſſing this and the Gunter's Scale 
the only way is by the Tables of Sines and e 
rithms, where the Proportion is this: 

As Radius or Sine of go Degrees, viz. the right 
Angle C is to the e of the Line AB 20 
Chains; 

So is the Sine of the Angle C A B 20 Degrees to 
the Difference of Longitude CK 6 Chains, 608 [= 
Links. ike 
' Secondly, To find the Difference of Latitude N 
or the Line AC, fay, 

As Radius is to the Logarithm of the Line AB 
20 Chains, ſo is the Sine Complement of the Ang 
at A to the 9 of the Line AC 18 Chains 
80 Links. 


Faun 
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Example of the foregoing ns 


In the precedent Figure, 1 find in my Pield- 
Book the firſt Line to run N. W. 7 Degrees, 28 
Chains, 20 Links; now to find 74 fire Norttdng, 
and what Welling; is here made, 1 ſay thus: 


As Radius _ 10,000000 
Is to the Logarithm of chil 1320 42... 


| Chains, 20 Links, 1,450249 
H _ gs _—_— F 9.985894 
To "_ e the Wag 5 2 163 6143 

q | Again, | 
As Radius © "IR ,00000 


| Is to the nge 28 Chains, 20 Links 1, 4 5049 
So is the Sine Complement of 7 N 9, 9967 (57 


To the Logarithm of the Northing 
27 Chains, 99 Links, ; 11447000 


And having thus found the Northing : and Weſt- 
ing of that Line, I put it down in the Field-Book 
againſt the Line under the proper Titles N. W. in 
Ike manner I find the Latitude and Longitude of 
all the reſt ; and having ſet them down, the DR 
Book will 19 7855 thus: 


Lines 
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| This done, "rods the 8 1 alſo al 


the Southings, and ſee if they agree; alſo all the 


Eaſtings and Weſtings; and if they agree likewiſe, 


then you may be ſure you have wrought truly, 


otherwiſe not. Thus in this Example the Sum of 
the Northings is 45 Chains, 41 Links; fo likewik 
is the Sum of the Southings ; ; alſo the Sum of the 
Eaſtings is 43 Chains, 92 Links, fo is the Sum of 
the Weſtings: therefore; I fay, 1 have ſurveyed that 


Piece of Land true. 


But becauſe this Way of BY TAY up the North. 
ing, Southing, Eaſting or Weſting of every Line, 
may ſeem tedious and troubleſome to you; I have, 


at the End of this Book, made a Table, wherein 


by Inſpection only, you may find the Longitude 

and Latitude of every Line, what Quantity of De- 

orees ſoever it is ſituated from the Meridian. 
Another Way of plotting the foregoing Piece d 


Ground according to the Table in the Field-Book 


of NS, E W, is as followeth : 


Draa 
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| Draw a Line at adventure, as the Line O A'S 
| for a Meridian Line; then beginning in any place 


5 | 3 N N - 
_— * * 12 Th | I 
_— - EY Se 
Fo — 2 . | 
— 735 
; 3 
8 Fi; | 


of that Line, as at A, ſet off the Northing of the 
firſt Line, as from A to © 1, viz. 27 Chains, gg 
Links; then taking with your Compaſſes the Welt- 
ings of the ſame Line, viz. 3 Chains, 43 Links; 
ſet one Foot in © 1, and with the other make the 
Arch a a; next take the Length of your firſt Line, 
as you find it in the Field-Book, viz. 28 Chains, 
20 Links; and ſetting one Foot of the Compaſſes 


in A, with the other croſs the former Arch 4 4 
1 | with 


* N R TY > 
1 
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with another, viz. B, and in the Interſection of 
thoſe Arches, v/z. at B, is your ſecond Angle. 
Then through B draw another North and South 
Line parallel to the firſt, as 2 BS is parallel to 
NAS;. and taking with your Compaſſes the North. 
ing of the ſecond Line, vis. 10 Chains, 89 Links 
ſet | it up on the Line from B to © 2; u alſo the 
Eaſting of the ſame Line, viz. 37 Chains, 97 Links 
and ſetting one Foot of the Compaſſes in © 2, with 
the other ſweep the Arch cc; alſo take with you 
Compaſſes the Length of the ſecond Line, v2, 3 
Chains, 5o Links; and ſetting one Foot in B, crok 
the former Arch with the other to d d; and thu 
Interſection is your third Angle, viz. C. 

It would be but Tautology in me to go roun 
thus with all the Lines; for by theſe two firſt ya 
may eafily conceive how all the reſt are done. Bu 
let me put you in mind when you ſweep the Arche 
for the Eaſting and Weſting, to turn your Com- 
paſſes the right way, and not take Eaſt for Wel 
and Welt for Eaſt, 

Nor can I commend to you this Way of Plot 
ting, the former being as true, and far eaſier; yt 
when you plot by the former Way, it is very good 
for you to prove your Work by the Table of Diff 

rence of Latitude and Longitude before you begin 
to protract; and when you find your Field-Book 

true, you may lay it down upon Paper, which 
way you think the eaſieſt. 

To conclude this Chapter or Section, I ſhall i 
the next place ſhew you, how to take the Plot of: 
Field by the Chain only, uſing no other Inſtr 
ment in Nau Field ; and that after a better manne 


than Wert has been taught. 3 
i 
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_ Firſt therefore I ſhall ſhew. you how to take the 


Quantity of an Angle by the Chain; (which well 
| underſtood) there need be no more required: For 


the Buſineſs of a Surveyor in the Field, is no more 
but to meaſure Sides and take Angles; T mean for 
telling the Quantity of any Field or Piece of Land, 


as how many Acres it contains, or the like. 


| How by the Chain only to take an Angle in the Field, 


Firſt meaſure along the Hedge AB, any ſmall Di- 
ſtance, as A 2 two Chains; alſo meaſure along the 
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one Foot in 2, with the other croſs the forme 
Arch; through which Croſs draw the Line AC; 


Hedge A-C what Number of Chains you pleaſe, no 
matter whether they be equal to the former or not; 

as A 3 two Chains: 1 meaſure the Diſtance 2, 

3, vis. 1 Chain, 68 Links; and then have you done 
in the Field. To plot which, draw the Line AB 
at adventure, and ſet off 2 Chains from A to 23 


then take with your Compaſſes the Diſtance Az, 


2 Chains, and ſetting one Foot in A, deſcribe the 
Arch 2, 3; take alſo with your Compaſſes the Di. 
ſtance 2, 3, vig. 1 Chain, 68 Links; and ſetting 


which with A B will make an Angle equal to the 
Angle in the Field. - 

But the more eaſy and ſpeedy Way i is to take but 
one Chain only along the Hedges; as in the forego 
ing Figure, I ſet a ſtrong Stick in the very Angle a 
and putting the Ring at one end of the Chain oye 
it, I take the other end in my Hand, and ſtretch out 
the Chain along the firſt Hedge A B, and where i 
ends, as at 5, I ſtick down a Stick; then ſtretch the 
Chain alſo along the Hedge A C, and at the end 
thereof ſet another Stick, as at 4.; then looſing ny 
Chain from A, I meaſure the Diſtance 4, 5, which 
is 74 Links, which is all that I need note down in my 
Field-Book for that Angle; and now coming to plot 
that Angle, I take firſt from my Scale the Diſtance of 
one Chain, and placing one Foot of the Compaſſes i 
any part of the Paper, as at A, I deſcribe the Arch 4,5 
then I take from the ſame Scale 74 Links, and ſet 
oft upon that Arch, making Marks where the End 


of the Compaſſes fall, as at 4, 5. Laſtly, From A 


through theſe Marks I draw the Line A B, and A0 


which conſtitute the former Angle: Remember 1 


pla 
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| may ſet off your Lines with a ſmaller. * 

I will give you two Examples of this Way of 
meaſuring, and then leave you to your own Pra- 
ice. Firſt, | 1 | 


| How by the Chain only to furvey a Field by going. 
| round the ſame, _ be 


== 3 Fl 
; a, 


A in the very Angle, tick down a Staff through the 
ao I great 


— 


plot your Angles with a very large Scale; and you 


Let AB CD EF be the Field; and beginning at 


* 
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great Ring at one of the Ends of your Chain; and 
taking the other End in your Hand, ſtretch out the 
Chain in length, and ſee in what Part of tlie Hedge 
AF the —.— End falls; as ſuppoſe at 45, there ſet 
up a Stick; and do the like by the Hedge A B, and 
ſay there the Chain ends at (a) alſo: Meaſare the 
neareſt Diſtance between a and a, which let be. 
Chain, 60 Links; this note. down in your Field- 
Book : Meaſure next the Length of the Hedge AB, 
which is 12 Chains, 50 Links; note this down al- 
ſo in your Field- Book. Next, coming to B, take 
that Angle in like manner as you did the Angle A, 
and meaſure the Diſtance B C: After this manner 
you muſt take all the Angles, and meaſure all the 
Sides round the Field. But leſt you be at a Non- 

plus at D, becauſe this is an outward Angle, thw | 
you mult do; Stick a Staff down with the Ring 
of the Chain round it in the very Angle D, then 
taking the other End of the Chain in your Hand 
and ſtretching it at Length, move yourſelf to and 
fro, till you perceive yourſelf in a direct Line with 
the Hedge D C, which will be at G; where ſtick 
"down an Arrow, or one of your Surveying-Sticks; 
then move. round till you find yourſelf in a dired 
Line with the Hedg e DE; and there, the Chain 
ſtretched out at — 2 plant another Stick, as at 
H; then meaſure the neareſt Diſtance, HG, which 
let be 1 Chain, 43 Links; which note down in 
your Field- Book, and proceed on to meaſure the 
Line DE; but i 1n-your Field-Book make ſome 
Mark againſt D, to fignify it is an outward Angle, 
as J, or the * And when you come to plot 
this, you muſt plot the ſame Angle outward that 
22 took inward; for the I GDH is the lame 


as 


S TD Mrs pp. T07TZ er, }2_ a» 
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as the Angle dD:d:: I made this outward Angle 


here on purpoſe to ſhewy you how you muſt: ſurvey 
a Wood, by going agen ==, it on a Outſide, : where 
you muſt take moſt of the Angles, as here: vun 


do D. 


Haview thus 1 all the Angles, and meaſured 
all the Sides ; the next thing to be done, is to lay 


down upon Paper, according to your Ficld-Book : 
whieh you will find to ſtand thus: 8 


Cre Lines 
or Chords. 
S 1... © 
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Foraſmuch now as it is convenient that the Angles 


be made by a greater Scale than the Lines are laid 


down with ; I have therefore, in this Figure, made 
the Angles by a Scale of one Chain in an Inch, and 
laid down the Lines by a Scale of ten Chains in one 
Inch. But to begin to plot, take from your Scale one 
Chain; and with that Diſtance, in any convenient 
Place of your Paper, as at A, ſweep the Arch 4, a; 


then from the ſame large Scale, take off 1 Chain, 


60 Links, and ſet it upon that Arch, as from à to 
2; and from A draw the Lines through a and a, 
F232 as 
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as the Lines AB, AF: Then repairing to your 

ſhorter Scale, take from thence the firſt Diſtance, 
vis. 12 Chains, 50 Links; and ſet from = to B, 
drawing the Line A B. | 

Secondly, Repairing to B, take from your: ln 
Scale 1 Chain, and ſetting one Foot of the Com- 
paſſes in B, with the other make the Arch 54; al- 
10 from the ſame Scale take your Chord-line, vis. 
1 Chain, 84 Links, and ſet it upon the Arch 66, 
one Foot of the Compaſſes ſtanding where the Arch 
interſects AB, the other will fall at Y; then thro 
b draw the Line B C; and from your ſmaller Scale 
ſet off the Diſtance BC, 23 Chains, 37 Links; 
which will fall at C, where the next Angle muſt 
be made. After this manner proceed on according 
to your Field-Book, till you have done. 

And here mark, That you need neither in the 
Field, nor upon the Paper, take notice of the An- 
gle F, nor yet meaſure the Lines E F and AF; for 
if you draw thoſe two Lines through, they will in- 
terſect each other at the true Angle F: However, 
for the Proof of your Work, it is good to meaſure 
them, and alſo to take the Angle in the Field. 

l muſt not let ſlip in this place the uſual Way 
taught by Surveyors, for the meaſuring of a Field 
by the Chain only; as true indeed as the former, 
but more tedious, which take as ſolloweth. 


The common . ay taught by Surveyors for taking 
the Plot of the foregoing Field. 


Becauſe I will not confound your Underſtanding 
with many Lines in one Figure, I have here again 


placed the ſame. Firſt, Meaſure round the F _ 
an 
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and note down in your Field-Book every Line 
thereof, as in this Field has been before done. 


* 


1. — E T | 


| Secondly, Turn all the Field into Triangles, as Eo 
beginning at A, to meaſure the Diagonal AC, AD, F 
AE, and note them down; then is your Field 


turned into four Triangles, and the Diagonals are 


1 
1. 
© 
& 
1 
* 
. 
: : 
5 
3 
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To plot which, firſt draw a Line at adventure, 
as the Line AC, and ſet off thereon 33 Chains, 70 
Links, according to your Field- Book, for the Dia- 
gonals; then taking with your Compaſſes the Length 


of the Line AB, v2. 12 Chains, 50 Links, ſet one 


Foot in A, and with the other deſcribe the Arch @ 9; 
alſo take the Line B C, viz. 23 Chains, 37 Links, 
and ſetting one Foot in C, with the other deſcribe 
the Arch cc, cutting the Arch 2 4 in the Point B; 
then draw the Lines AB, CB, which ſhall. be the 
two Bound-lines of the Field. 

Secondly, Take with your Compaſles the Leah 
of the Diagonal AD, viz. 2 5 Chains, 70 Links, and 
ſetting one Foot of the Compaſſes in A, with the 


other deſcribe the Arch, as 4d; alſo taking the Line 


CD, vis. 19 Chains, 30 Links, ſet one Foot in C, 
and with the other deſcribe the Arch ee, cutting 
the Arch 4d in the Point D, to which Interſection 
draw the Line CD. 

Thirdly, Take with your Compaſſes the Length 
of the Diagonal AE, viz. 45 Chains, 40 Links; 
and ſetting one Foot in A, with the other deſcribe 
an Arch, as /; alſo take the Line D E, 20 Chains, 
and therewith croſs the former Arch in the Point E, 


to which draw the Line DE, 


: Laſtly, 


bs 
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Laſtly, Take with your Compaſſes the Length 
of the 22 AF, vis. 31 Chains, 50 Links ; and 
ſetting one Foot in A, deſcribe an Arch, as I I. 
Alſo take the Length of the Line EF, viz. 29 
Chains, oo Links; and therewith deſcribe the 8 
hb, which cuts the Arch II in the Point F; to 
| which Point draw the Lines AF and EF, and & 
will you have a trite Figure of the Field. 

I have ſhewed you both Ways, that you may 
take your Choice. And now I RE to my ſe- 
cond Example promiſed. 


Hrw #0 role the Plot 0 a Field at one Station, 
near the Middle thereof, by the Chain only. 


Let AB CDE be the Field, O the appointed 
Place, from whence by the Chain to take the Plot 
thereof. Stick a Stake up at O through one Ring of 
the Chain, and make your Aſſiſtant take the other 
End, and ſtretch it out. Then cauſe him to move 
up and down, till you eſpy him exactly in a Line 
between the Stick and the Angle A; there let him 
ſet down a Stick, às at a, and be ſure that the Stick 
a be in a direct Line between © and A; which you 
may eafily perceive by ſtanding at O, and looking 
to A. This done, cauſe him to move round towards 
B; and at the Chain's End, let him there ſtick 
down another Stick exactly in the Line between O 
and B, as at 6, - Afterwards let him do the ſame at 
c, at 4 and at e; and if there were more Angles, let 
him plant a Stick at the End of che Chain (in a 

right . Line between Gand every Angle. In the 


next 1 meaſure the nigheſt Diſtance between 
"ns FU IR 1 4 Stick 
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Stick and Stick, as 4 5, 1 Chain, 26 Links; 3 c 
1 Chain, 6 Links; c d, 1 Chain, o Link; de, 


0 
6 


969 


1 Chain, 20 Links; and put them down in your 
Field-Book accordingly. Meaſure alſo the Diſtan- 
ces between © and every Angle, as © A, 18 Chains, 
10 Links; OB, 15 Chains, o Links, Sc. all which 
put down, your Field-Book will appear thus. 


Subten- 


ad dt. oe at. 


. 


w 
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How to plot the former Obſervations. 


Take from a large Scale 1 Chain, and ſetting 
one Foot of the Compaſſes in any convenient place 
of the Paper, as at ©, make the Circle abcde; 
then taking for your firſt Subtendent, or Chord- 
line, 1 Chain, 26 Links, ſet it upon the Circle, as 
from à to 5h. From © through à and & draw Lines, 
as OA, OB, which be ſure let be long enough. 


| Then take your ſecond Subtendent from the ſame 


large Scale, viz. 1 Chain, 6 Links, and ſet it upon 


| the Circle from 5 to c, and through c draw the 


Line OC. When thus you have ſet off all your 
Subtendents, and drawn Lines through their ſeveral 
Marks, repair to a ſmaller Scale; and upon the 
Lines drawn, ſet off your Diagonal or Centre-lines, 


as you find them in the Field-Book : So upon the 


_ 5. 


Line © 4 you muſt ſet off 18 Chains, 10 Links, 
making a Mark where it falls, as at A; Upon the 
Line © h, 15 Chains, o Links, which falls at B; 
and fo by all the reft. Laſtly, Draw the Lines 
AB, BC, CD, Sc. and the Work will be finiſhed. 

It would be but running things over again, to 


| ſhew you how after this manner to ſurvey a Field 


at two or three Stations, or in any Angle thereof, 
Sc. For if you well underſtand this, you cannot 


be ignorant of the reſt. I 
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Tand. 


TFAving by this time un ſhewed you 

how to ſurvey a Field, and lay down a true 

Figure thereof upon Paper ; I come in the next 
place to teach you how to caſt up the Content 
thereof; that is to ſay, to find out how many A. 
cres, Roods and Perches it containeth. And firſt 


Of the Square and Parallelgram. 
HUTTENEL 2 
N 1 þ Co Þ | | 


/ ²˙ · 


— 
| E. 
— 


Io caſt up either of which, multiply one Side 
by the other, and the Product will be the Content, 


EXAMPLE. 


Let A be a true Square, each Side walks 
Chains; multiply 10 Chains, o Links, by 10 Ch Fri 
o Links , Facit loſooooo; from which I cut off the 
five laſt F. igures, and there remains juſt” 10 Acres 
for the Square A. Asam; ; 


<= ft SS © 
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Again; In the Parallelogram B, let the Side 4 
or c D be 20 Chains, 5o Links; and the Side ac or 
„D, 10 Chains, o Links: Multiply 2 þ 20 Chains, 
zo Links, by ac 10 Chains, o Links, facit 20] 50000; 
from which cutting off the laſt Figures, remains 
20 Acres. Then if you multiply the Figures cut 
off, viz. 50000 by 4, facit 200900 ; from which 
cutting off five Figures, remains 2 Roods; and if 
any thing but ooo had been left, you muſt have 
[multiplied again by 4o ; and then cutting off again 
Eve Figures, you would have had the odd Perches: 
See it done hereunder. | 

I need not have multiplied 1 
00 by 40; for I know 40 times 8 * 
Nothing is nothing; but only = 
to ſhew you in what Order tze 8 7 = | 
[Figures will ſtand when you —— 
have odd Perches, as preſently Node 21900 pon 
we ſhall light on. So much is —— 
che Content of the long Square Perches—— o 000 00 
B, viz. 20 Acres, 2 Roods, | 
oo Perch. 8 


Of TRIANGLES. 


The Content of all Triangles are found, by mul- 

t WW tiplying half the Baſe by the whole Perpendicular, 
or the whole Baſe by half the Perpendicular ; or 
otherwiſe, by multiplying the whole Baſe and 
whole Perpendicular together, and taking half that 
Product for the Content. Either of theſe three 
i Ways will do, take which you pleaſe. 


T; E X 4 M- 


\ 


124 How 10 caſt up the 
wit PXAMPLE: 


In the Triangle A, the Baſe 36 is 10 Chainz 

| | o Links; the Perpendi. 
6 cli cs; 13 Chains, 70 
i 50 Links: the half of which 
is 6 Chains, 85 Links; 
f which multiplied by 10 
Chains, oo Links, fact 
| 68 5000; from which 
cutting off five Figure, 
there is left 6 Acres. Thea 
multiplying the Remain 

der by 4, facit 340000; 


WAA Iq IC OO ICT e 


G 
[ . hr | from which taking fix 
33 c Figures, remains 3 Rook, 

& Again, the five FigueM 
| cut off multiplied by 40 
3 makes 1600000 ; from 
= | which taking five F. 

Ho | gures, leaves 16 Perche 
3 — See the Operation. 

000118104 5,494 „ 919 2m05< > IN V pe 
| -—S = 
| #3 | | Acres 618 a 

. N - 
| Roods——3|4000 8 ! 

— | 1 — 

4 Ah | | Perches—— 16|0000 d 

A | l 
4 1 [1 | . 8 
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So likewiſe in the Triangle B, the Perpendicu- 
lar ab is 13 Chains, 70 Links; which . multiplied 
by half the Baſe, will give the ſame Content. 

ng Alſo in the Triangle C, if you multiply half the 

id. Baſe Ed by the Perpendicular c F, the Product 

700 will be the Content of the Triangle. 

cn And here note, that you are not confined to any 

Angle; but you may let fall your Perpendicular 

108 from what Angle you pleaſe, taking the Line on 

it which it falls for the Baſe. Thus in the Triangle 

ich A, if from 5 you let fall a Perpendicular, take 6d, 
and the half of 2 c for finding the Content. Alſo 
ni in the Triangle C, you may from E let fall your 

1-8 Perpendicular, altho it falls without the Triangle; 

oi and the half of E G, and the whole of cd, ſhall be 

in WH the true Content of the Triangle C; but then you 

0; WF muſt remember to extend the Baſe-line c . 

ro Remember this: All Triangles having equal Ba- 

% bes, and lying between parallel Lines, are of the 

u ame Content; ſo the Triangles ABC having equal 

rr Baſes, and lying between the Lines E C and'G 6, 

are therefore of the ſame Content. 


5 To find the Content of a Trapezia. 

N Draw between two oppoſite Angles a ſtrait Line, 
AS AB; then is the Trapezia reduced into two 
BF Triangles, v/z. ABC and ABD, which you may 
meaſure as before taught, and adding their Pro- 
0B ducts together, you will have the true Content of 
che Trapezia. Or a little ſhorter, thus: 

90 


Take 
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Take the Length of the Line AB, which let k 
„ 37 Chains, o Links; take alſo the Length of th 


Perpendicular De, which let be 7 Chains, 4 
Links; alſo C d, 4 Chains, 80 Links; add the ty 
Perpendiculars together, and they make 12 Chain 
20 Links; which multiply by half the comma 
Baſe AB, 18 Chains, 50 Links, and the Product. 
22 Acres, 2 Roods, 11 Perches, as Wu er ba th 
Operation hereunder. | 
_ Half the common Baſe A B „ 18,50 
The Sum of the two Perpendiculars 12,20 


_ Fn” 3 


6——ͤk—v— A 


37000 
= 3789. 
1850 


Acres — 22 7550 
| ö 


— 


Roods— 22 8000 


40 
| . T 1|20000 


4 All 


— 


Hou 


r 1. 
1 
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How to MJ hs Content of an em ali Phe, con- 
1 Ning of _ WO and 9 . 


10 do this, you Py firſt} by dravring 1 
from Angle td Angle, redute all the Plot into Tra- 
pezia's' and if rianhlesy aftet which meaſure every 
Trapezia and Triangle ſeverally, and adding their 
Contents all together, you will have the true Con- 


tent of the whole Plot. - 
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In the annexed Figure ABCD EFG Hl, draw 
the Line AD, which cuts off the Trapezia K; 
alſo the Line A G, which cuts off the Trapezia L. 
And laſtly, the Line G E, which makes the Tra- 
pezia M, and the Triangle N, ſo is the whole Plot 

reduced into the three Trapezias K, L, M, and the 
Triangle N: All which I meaſure as before walt. 
and put them down as hereunder. 


; > WET a 

4 

e 
The Trapezia K contains een: 220 
The Trapezia L contains 3 
The Trapezia M contains 30 2 
The Triangle N contains 11 
The Content of the Plot 3 : 5 


By which you find the whole Plot to contain 85 
Acres, 2 Roods, 30 Perches. 

If the Sides of che Plot had been given in Per- 
ches, Yards, Feet, or any other Meaſure, you muſt 
ſtill caſt up the Content after this manner, and then 
your Product will be Perches, Yards, &c. To turn 
which into Acres, Roods, and Perches, I have large- 
ly treated of in the Beginning of this Book. 


How to find the Content of a Circle, or any Portin 
thereof. 


To find the Content of the whole Circle, it is 
convenient, that firſt you know the Diameter and 


Circumference thereof ; one of which being we” 
5 the 


0 


| OW _ _ WM 1 3 
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the other is eaſily found; for as 5 is to 22, ſo is 
the Diameter to the Circumference; and as 22'is' 
0, ſo is the Circumference to the Diameter. | 


| In this annexed Figure, the Diameter AB is 2 
Chains, or 200 Links; which multiplied by 22, 

) : | 

j 

| 

8 

) ; 

| IEF *s 

2 44 

0 IE : 

14 

5 . 

0 * 

) 


and the Product divided by 7, gives 6 Chains, 28 
ſt Links, and ſomething more for the Circumterence. 
Now, to know the ſuperficial Content, multiply 
half the Circumference by half the Diameter, the 
Product will be the Content: Half the. Circumfe- - 
rence is 3 Chains, 14 Links ; half the Diameter, 
1 Chain, o Links: which multiplied together, the 
Product is 3, 1400 ſquare Links, or 1 Rood, 10 
Perches, the Content of the Circle. Again; 


b By the Diameter only to find the Content. 


As 14 is to 11, fo is the Square of the Diameter 
* i the Content, The Square of the Diameter is 
| 5 © + 40000, 


x ; © How 10 caft up the Gontents' 
40000, which multiplied by 11, makes 440000; 


which divided by 14, gives 3 1428, or 1 Rood, 14 
1 and ſomething more for. + oy Content” | 


6 How fo meaſure the Jiperficial Content f the 
Section of a Circle. 


Multiply half the Compaſs of by the Semi- 
diameter of the Circle, the Product will anſwer 

our Deſire. : 

In the foregoing Circle, I would know the Con. 
tent of that little Piece D CB; the Arch DB is 78 
Links 2; the half of it 395; which multiplied by 
1 Chain, o Links, the Semidiameter gives 3925 
ſquare Links, or 6: Perches. 


How to fund the Content of a ene F a Circle 


without knowing the Diameter. 


Let EF G be the Segment, the Chord E F is 
1 Chain, 70 Links, or 170 Links, the Perpendi- 
cular G H 30 Links; now multiply + of the one 
by the whole of the other, the Product will be the 
Content; the two Thirds of 170 is the neareſt 113, 
which multiplied by 50, FTI 5650 ſquare 
A or 9 Perches. 


How to of the Superfict, al Content of an Oval. 


The common Way is to multiply the long Dia- 
meter by the ſhorter, and obſerve the Product; and 
then, as if you were meaſuring a Circle, ſay, 


- As 


| be 420, the half of which 


| {quare Links for theCon- 


14 Perch, almoſt. 19 Per- 
ches. 


of a Plot of Land. 131 
As 14 to 11, ſo the ſaid Product to the Content 
oft the Oval; but this is not exact. A better Way 


1s,” 


As 1,92 is to the Lana of the Oval, ſo is the 
Breadth to the Content; or nearer, as 1,27324. to 
the Length, ſo the Breadth to the Content, 


How to find the Faun Content of Regular Pol 
gons; as Pentagons, Hexagons, H. eptagons, &c. 


Multiply half the Sum of the Sides by a Perpen- 
dicular let fall from the Centre upon one of the 


| Sides, the Product will be the Area or ſuperficial 


Content of the Polygon. In the following Penta- 
gon the Side B C is 84 Links, the whole Sum of the 
five Sides therefore muſt , 


s 210; which multiplied 
by the Perpendicular AD 
50 Links gives 11760 


tent, or 18 Perches of 


| Fett 
* 1 | . 5 


I have been ſhorter about theſe three laſt Fiona 
than my uſual Method, becauſe they very rarely 
fall into the Surveyor's way to meaſure them in 
Land, though indeed in e Meaſure, Paving, 
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07 laying out new Lands”: ; very uſeful for 
SUTVEYOrS, in his Mare 8 Pau 


22 America. 


3 * cen. » 


ü 


—— 


A certain Quantit y Acres being given, how 1 
lay out che fame in a ſquare Figure. 


NN EX to the Number of Acres given 5 

Cyphers, which will turn the Acres into 
Links; : then from the Number thus increaſed ex- 
tract the Root, which ſhall be the Side of the * 
N 3 


EXAMPLE. 


Suppoſe the Number given be 100 Acres, which 

I am to lay out in a ſquare Figure; I join to the 

100 5 Cyphers, and then it is 60,00000 ſquare Links; 

the * bs of which is 3 162 neareſt, or 31 Chains, 
62 Links, the Length of one 0e of un — 


Again: : 


If I were to cut out of a Corn-Field one ſquare 
Acre, I add to 1 five Cyphers, and then is it 
100000 the Root of which is 3 Chains, 16 Links, 
and ſomething more for the Side of that Acre. 

| | How 


| other Side. 
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How to lay out any given Quantity of Acres in a 
Paralelgrain, whereof one S zae 1 1s given. 


Turn firſt the Acres into Links, by adding, as 
before, five Cyphers ; that Number thus increaſed 
divide by the given Side, the Quotient wall be the 


EXAMPLE. 


It is required to lay out 100 Acres in a Parallelo- | 
eram, one Side of which ſhall be 20 Chains, 
o Links; firſt to the 100 Acres I add five Cyphers, | 
and it is 100,00000 ; which I divide by 20 Chains, 
o Links; the Quotient is 50 Chains, o Links, for 


dhe other Ie of the Parallelogram, 


| How 70 lay out a Parallelgram that ſhall be $56 


0, or 7, ee. times langer bun it is broad. 


In Carolina, all Lands lying by the Sides of Ri- 
vers, except Seigniories or Baronies, are (or ought, 
by Order of the Lords Proprietors to be) thus laid 


out. To do which, firſt, as above taught, turn 


the given Quantity of Acres into Links, by an- 
nexing five Cyphers; which Sum divide by the 


Number given for the Proportion between the 


| Length and Breadth, as 4, 5, 6, 7, &c. the Root of 


the Quotient will ſhew the ſhorteſt Side of ſuch a 
Parallelogram. 


K 3 EXA NM. 
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EXAMPLE. 


hs 


Admit it were required of me to lay out 100 
Acres in a Parallelogram, that ſhould be five times 
as long as broad: Firſt, to the 100 Acres I add five 
'Cyphers, and it makes 100,00000 ; which Sum I 
divide by 5, the Quotient is 2000000 ; the Root 
of which is neareſt 14 Chains, 14 Links; and that, 
I fay, ſhall be the ſhort Side of ſuch a Parallelo- 
gram ; and by multiplying that 14.14 by 5, ſhews 
me the longeſt Side thereof to be 70 Chains, 70 
Links. 


How to make @ Triangle that ſhall contain any Num- 
ber of Acres, being confined to à certain Baſe. 


Double the given Number of Acres, (to which 
annexing firſt five Cyphers) divide by the Baſe, 
the Quotient will be the Length of the Perpend: 
cular. | 


EXAMPLE. 


Upon a Baſe given that is in Length 40 Chains, 

o Links; I am to make a Triangle that ſhall con- 
tain 100 Acres. Firſt, I double the 100 Acres, 
and annexing five Cyphers thereto, it - make 
200,00000 ; which I divide by 40 Chains, o Links, 
the limited Baſe; the Quotient is 50 Chains 
o Links, for the Height of the Perpendicular. 4A 
in this Figure, AB is the given Baſe 40; upon 
any Part of which Baſe I ſet the Perpendicular 
50, as at C; then the Perpendicular is CO. 
| Therc- 


" 
N * 43 _ 9 ** . * 
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s Therefore 1 draw the Lines D A, DB, which 
makes the Triangle D A B to contain juſt 100 . 
cres, as required. Or if I had ſet the Perpendi- 

cular at E, then would E F have been the Perpen- 


2 


Þ 


- 

- 

» 

* — 
— 


| EE . 
R 


dicular co; and by drawing the Lines FA, F B, 1 
ſhould have made the Triangle FA B, containing 
100 Acres, the ſame as DAB. 


5 If you conſider this well when you are laying 
5 out a new Piece of Land, of any given Content, 


in America, or elſewhere, although you meet in 
be your way with 100 Lines and Angles; yet you 

may, by making a Triangle to the firſt Station you 
ks began at, cut off any Quantity required, 


a ” K 4 How 
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Circle required. 


and the like, that ſhould contain any aſſigned 


a 


merely tor Speculation, and ſeldom or never come 


05 Hing oui Me Dade 


"He —_— * the 4 g 97 55 Diameter of a: Gre, 
+ which aſe ., any ee of Acres required. 


'F Say, As 11 is ; to 14, Fo will the Number of A- 
cres given be to the Square of the Diameter of the 


E X 4A N PL E. 


What is the Length of the Diameter of a Circle, 
whoſe ſuperficial Content ſhall be 100 Acres ? Add 
five Cyphers to the 100, and it makes 100,00000 
Links; which multiply by I4, facit 140000000; 
which divided by 11, gives for Quotient 12727272; 
the Root of which is 35 Chains, 67 Links, and 
better, almoſt 68 Links: And ſo much ſhall be 
the Diameter of the required Circle. 

I might add many more Examples of this Na- 
ture; as how to make Ovals, Regular Polygons, 


Quantity of Land. But becauſe ſuch things are 


in Practice, I at preſent omit them. 


CHAP. 


— — nA a = 


2 Rao 


0 HA&P.. BG. 
Of RE DUCTION. 


© 06 A I 


How to reduce a large Plot of Land or Map into a 
lfſer Compaſs, according to any given Proportion; 
or, E contra, bow to enlarge one. 


THE beft Way to do this, is, if your Plot be 


not over-large, to plat it over again. by a 


| {maller Scale: But if it be large, as the Map of a 
County, or the like, the only Way is to compaſs in 


the Plot firſt with one great Square; and after- 


| wards to divide that into as many little Squares as 
you ſhall ſee convenient. Alſo make the fame Num- 
ber of little Squares upon a fair Piece of Paper by a 
leſſer Scale, according to the Proportion given. 


This done, ſee in what Square, and Part of the 


| fame Square, any remarkable Accident falls, and 
| accordingly put it down in your leſſer Squares; 


and that you may not miſtake, it is a good Way to 
number your Squares. I cannot make it plainer, 
than by giving you the following Example, where 
the Plot AB CD, made by a Scale of 10 Chains in 
an Inch, is reduced into the Plot EFG H, of 30 


Chains in an Inch. . 


There 
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Reduction of Land. 139 
There are ſeveral other Ways taught by Survey- 
ors for reducing Plots or Maps, as Mr. Rathborn, 


and after him Mr. Holtwell, adviſeth to make uſe of 
a Scale or Ruler; having a Centre Hole at one 


End, through which to faſten it down on a Table, 


ſo that it may play freely round, and numbred from 
the Centre-end to the other with Lines of equal 
parts. The Uſe of which is thus: Lay down up- 
on a ſmooth Table the Map or Plot that you would 
reduce, and glew it with Mouth-glew faſt to the 
Table at the four Corners thereof, Then taking a 

fair piece of Paper, about the Bigneſs that you 
would have your reduced Plot to be of, and lay 
that down upon the other ; the middle of the laſt 
about the middle of the firſt, This done, lay the 
Centre of your Reducing-Scale near the Centre of 
the white Paper, and there with a Needle through 
the Centre make it faſt ; yet ſo, that it may play 
calily round the Needle. Then moving your Scale 


| to any remarkable thing of the firſt Plot, as an 


Angle, a Houſe, the Bent of a River, or the like; 


| fre againſt how many equal Parts of the Scale it 


ſtands, as ſuppoſe 100; then taking the 5, the +, the 
„ or any other Number thereof, according to the 
Proportion you would have the reduced Plot to 
bear, and make a Mark upon the white Paper a- 
gainſt 50, 25, 33, &c. of the ſame Scale: And thus 
turning the Scale about, you may firſt reduce all 
the outermoſt Parts of the Plot. Which done, 
you muſt double the leſſer Plot, firſt + thereof, and 
then the other ; by which you may ſee to reduce 
the innermoſt Part near the Centre. 5 

But I adviſe rather to have a long Scale, made 


with the Centre-hole for fixing it to the Table, in 


ad about 


— Oo 


a” 
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about one third Part of the Scale, fo that 2 of the 
Scale may be one way number d with equal Parts 
from the Centre-hole to the End; and + Part there- 


of number'd the other way to the End with the 
fame Number of equal Parts, tho' leſſer. Upon 


this Scale may be ſeveral Lines of equal Parts, the 
leſſer to the greater, according to ſeveral Propor. 
tions. Being thus provided with a Scale, glew 
down upon a ſmooth Table your greater Plot to be 


reduced; and cloſe to it, upon the fame Table, a 


Paper, about the Bigneſs whereof you would have 
your ſmaller Plot. Fix with a ſtrong Needle the 
Centre of your Scale between both; then turning 
the longer End of your Scale to any remarkable 


thing of your Plot; to be reduced, ſee what Num- 


ber of equal Parts it cuts, as ſuppoſe 100; there 
holding faſt the Scale, againſt 100 upon the ſmal- 
ter End of your Scale make a Mark upon the white 
Paper: So do round all the Plot, drawing Line, 
and putting down all other Accidents as you pro- 
ceed, for fear of Confuſion through many Marks 
in the end; and when you have done, although at 


firft the reduced Plot will ſcem to be quite contrary 


to the other, yet when you have unglewed it from 
the Table, and turned it about, you will find it to 
be an exact Epitome of the firſt. You may have 
for this Work divers Centres made in one Scale, 
with equal Parts proceeding from them according- 
ly ; or you may have divers Scales, according to {c- 
veral Proportions, which 1s better. 

What has been hitherto ſaid concerning the Re- 
ducing of a Plot from a greater Volume to a leſſer, 


the ſame is to be underſtood, vice verſa, of en- 


larging a Plot from a leſſer to a greater. But this 
laſt ſeldom comes in practice. How 
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How 60 chan C yl dee. ire into Statute and 
r le e 80 | 


In 8888 of ' England, Sal d Bande and 


in moſt Parts of Ireland, for all Sorts of Lands; 
they account 1 8 F oot to a Perch, and 160 ſuch 


perches to make an Acre, which is called Cu/lomas 
ry Meaſure. Whereas our true Meaſure for Land, 
by Act of Parliament, is but 160 Perches for one 


Acre, at 16 Foot; to the Perch. Therefore to te- 


duce the one into the other, the Rule is, 
As the Square of one Sort of Meaſure, 
is to the Square of the other: 
801 is the Content of the one. 4 
to the Content of the other. | e 
Thus, if a Field meaſured by a Perch of 18 
Feet, accounting 160 Perches to the Acre, con- 
tain Too Acres; How many Acres ſhall the fame 


| Field contain by a Perch of 16 Feet +? 


Say, If the Square of 16 Feet , vis. 272.25, 
ave the Square of 18 Feet, vig. 324, What ſhall 
100 Acres Cuſtomary give? Anſwer, I 1 f an 
Acre Statute. 4 | . 


Knows Ng the Content of a Picks 77 hl! 7 * 0 out 
what Scale it was Plotted by. ; 


8 


Firſt By any Scale meals Content of mY 


Not; which done, argue thus: 


As the Content found, is to the Square of the 
Se 
9e the true Content, to the Square of the true 


Scale it was plotted by. 
Admit 
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Admit there is a Plot of a piece of Land con. 
taining 10 Acres, and I meaſuring it by the Scale 
11 in an Inch, find it to contain 12 Acres , of an 


Acre; then I fay, If 12 + give for its Scale 11, 
What ſhall 100 give? Anſwer, 10. Therefore] 
conclude that Plot to be made by a Scale of 10 in 
the Inch, And fo much concerning Reducing 
Lands. | IKE 1 [3 7 | : | | Wan 


iet 
. 
| Inftruftions for ſurveying a Manor, County, 


or whole Country. 


— 


6 N ts.» a . 
— — — 0 — — — 
: : * 4 


Jo farvey a Manor, obſerve theſe following 
. OO TRTony 


I, ALK or ride over the Manor once 0 
| twice, that you may have as it were 
Map of it in your Head; by which means you 
may the better know where to begin, and proceed 
on with your Work. | 


2. It you can conveniently run round the whole 
Manor with your Chain and Inſtrument, taking al 
the Angles, and meaſuring all the Lines thereof 

taking notice of Roads, Lanes, or Commons, 2 
you croſs them: Alſo minding well the Ends - 
T3 — 


Ca. (T5 'fto = 


nd Aff; iv 
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all dividing Hedges, where 
they but upon your Bound- 
Hedges, in aw: manner, = | 


3. Take a true Drau ot — 
of all the Roads and 3 in the Mundes puts 
ting down alſo the true Buttings of all the Field- 
Fences to the Road. If the Road be broad, or goes 
through ſome Common or waſte Ground, the beſt 


Way is to meaſure, and take the Angles on both 


Sides thereof; but if it be a narrow Lane, you 
may only meaſure along the midſt thereof, taking 
the Angles and Off. ſets to the Hedges, and 'mea- 
ſure your Diſtances truly: Alſo if t tha be any 
conſiderable River either hounds or runs through the 
Manor, ſurvey that ald n as is bear 


taught. 


4. Make a true Plot upon Paper of all the fore- 


going Work; and then will you have a Reſem- 
dance of the Manor, though not compleat ; which 


to make ſo, go to all the Buttings of the Hedges, 
2nd there ſurvey every Field diſtinctly, plotting it 
accordingly every Night, or rather twice a Day, 


till you have perfected the whole Manor. 


5. When thus you have plotted all the Fields, 


| according to the Buttings of the Hedges found in 
your firſt Surveys, you Will find that you have very 
| nigh, if not quite, done the whole Work: But if 


there be any Fields lie ſo within others, that they 


| are not bounded on either Side by a Road, Lane, 
nor River; then you muſt alſo ſurvey them, and 


place them in your Plot, accordingly as they are 
bounded by other Fields. 


6. Draw 
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6. Draw a fair Draught of the 1 puttin 
down therein the Manor-Houſe, and every other 
conſiderable Houſe, Wind- mill, Water-mill, Bridge 
Wood, Coppice, Croſs-paths, Rills,' Runs of Wa. 
ter, Ponds, and any other Matters notable therein, 
Allo in the fair Draught, let the Arms of the Lon 
of the Manor be fairly drawn, and a Compaſßs in 
ſome waſte part of the Paper; alſo a Scale, the ſam: 
by which it was plotted: Vou muſt alſo beautify 
ſuch a Draught with Colours and Cuts, bg a 
you-ſhall ſee convenient. 

Write:down alſo in every Field the true Cola 
thereof; and if it be required, the Names of the 
preſent Poſſeſſors, and their Tenures, by which 
they hold it of the Lord of the Manor. 

The Quality alſo of the Land you may tak 
notice of as you paſs over it, if you have Judgment 

therein, and it be required of you. 


How to take the Draught of a _ or Country, | 


1 the County or Country is in any Place 
thereof bounded with the Sea, ſurvey firſt the Sex 
coaſt thereof, meaſuring it all along with the Chain, 
and king all the Angles thereof truly. 


. Which done, and plotted by a large Scale, 
3 next all Rocks, Sands, or other Obſtacles 
that lie at the Entrance of every River, Harbour, 
Bay or Road upon the Coaſt of that County or 
Country ; which plot down accordingly, as I ſhal 
teach you in this Book by and by. 


'2. 
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. Survey all the Roads, "king notice as s you g0 
0 of all Towns, Villages, great Houſes, Rivers, 
Bridges, Mills, Croſs- ways, Sc. Alſo take the 
Bearing at two Stations of ſuch Remarks as you 
ſee out of the Road, or by the Side thereof, 


4. Alſo ſurvey all the Rivers, taking notice how 
far they - are Navigable, what (and where) the 
Branches run into them, what F ords r have, 
bridges, Ec. g, 

5. All this being ene blotted will give you 
a truer Map of the Country than any that I know 
of hath been yet made in England. However, 
you may look upon old Maps, and if you find 
therein any thing worth Notice that you have not 
yet put down, you may go and ſurvey it; and thus 
by degrees you may ſo finiſh a Country, that you 
need not ſo much as leave out one Gentleman's 
Houſe ; for hardly will it eſcape, but ſome very re- 
warkable thing will come into your View, ether 
from the Roads, the Rivers, or re 


ES Laſtly, With a large Quadrant tics the «i 
Latitude of the Place, in three or four Places of 
the County; which put down upon the = of 

your Map accordingly. I 
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How to divide a Triangle ſeveral Ways. 


Qppoſe ABC to be a Triangular Piece of Lani 
containing 60 Acres, to be divided betwen 

two Men, the one to have 40 Acres cut off toward 
e - A, and the other 2 
Acres towards C; 
and the Line of U. 
viſion to proce 
"3 Dice Non 1 Ange 
Baſe A C, viz. 50 Chains, o Links; then fay b 
the Rule of Three, If the whole Content 60 Acm 
give 50 Chains for its Baſe, what ſhall 40 Act: 


give? Multiply and divide, the Quotient ſhall h 


33 Chains, 33 Links; which ſet off upon the Bak 


from A to D, and draw the Line BD, which hal 
divide the Triangle as was required. If it had bea 


required to have divided the fame into 3, 4, 5, 0 
more unequal Parts, you muſt in the like manne 


by the Rule of Three, have found the Length fi 


each ſeveral Baſe ; much after the ſame manner a 


Merchants put their Gains by the Rule of Fellow 


ſhip. 
There are ſeveral Ways of doing this by Geome 
try without the help of Arithmetick ; but my fo 

| eh 


a 
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fineſs 1s not to ſhew you what may be done, but to 


ſhew you how to do it the moſt eaſy and practica- 
ble Way. N | 


How to divide a Triangular Piece of Land into any 
Number of Equal and Unequal Parts, by Lines 
proceeding from any Point affigned in any Side 
thereof. | let ; 

Let ABC the Triangular Piece of Land, con- 
taining 60 Acres, to be divided between three Men, 
the firſt to have 15 Acres, the ſecond 20, and the 
third 25 Acres, and the Lines of Diviſion to pro- 
ceed from D: Firſt meaſure the Baſe, which is 50 
Chains; then divide the Baſe into three Parts, as 
you have been before taught, by ſaying, If 60 give 
50, what ſhall 15 give? Anſwer, 12 Chains, 50 


Links for the firſt Man's Baſe; which ſet off from 
A to E. Again, ſay, If 60 give 50, what ſhall 20 
give? Anſwer, 16 Chains, 66 Links for the ſecond 
Man's Baſe; which ſet off from E to F, then con- 
ſequently the third Man's Baſe, vig. from F to C, 
muſt be 20 Chains, 84 Links. This done, draw 
an obſcure Line from the Point aſſigned D, to the 

oppoſite Angle B, and from E and F draw the 
Lines EA and FG parallel to BD. Laſtly, From 
D draw the Lines DH, DG, which ſhall divide 
the Triangle into three ſuch Parts as was required. 

TY L 2 | How 


— 


cf Dividing :Lunds 

How to divide a Triangular Piece of Land, accord. to 

ing to any Proportion given by a Line parallel ) ſan 
one of the Sides. : Oe 


Ag C is the Triangular Piece of Land, contain- 
ing 60 Acres, the Baſe A C is 50 Chains: This 


* 


Piece of Land is to be divided between two Men, 
by a Line parallel to BC, in ſuch Proportion that 
the one have 40 Acres, the other 20. 
_ Firſt divide the Baſe, as has been before taught, 
and the Point of Diviſion will fall in D, A D being 
33 Chains, 33 Links; and DC 16 Chains, 67 Links 
Secondly, Find a mean Proportion between AD 
and AC; by multiplying the whole Baſe 50 by 
AD 33, 33, the Product is 16665000; of which 
Sum extract the Root, which is 40 Chains, 82 
Links; which ſet off from A to E. Laſtly, From 
E draw a Line parallel to B C, as is the Line EF; 


iy which divides the Triangle as demanded. 
1 ' Of dividing Four-ſided Figures or Trapezid's. 


Before 1 begin to teach you how to divide Pieces 
= of Land of four Sides, it is convenient firſt to 
i ſhew you how to change any Four-ſided Figure in- 

= to 
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to a Triangle; which done, the Work will be the 


ſame as in diriding Triangles 


How to reduve a rapezia into a Ti ng 1. Lines 
drawn from any Angle theregf. 


Let AB CD be the Trapezia to be reduced into 
a Triangle, and B the Angle aſſigned: Draw the 


| dark Line B D, and from C make a Line We" 
thereto, as CE; extend alfo the Baſe AD, till it 
meet C E in E; then draw the Line BE, which 


SE 


'þ 


* 


ſhall make the Triangle BAE equal to the Trape- 


zia A BCD. 
| Now to divide this Trapezia according to any 
8 aſſigned Proportion, is no more but to divide the 
Triangle AB E, as before taught; which will alſo 
| divide the Trapezia. 


EXAMPLE 
- Snppoſh the Trapezia ABCD, containing 124 


Acres, 3 Roods, and 8 Perches, is to be divided be- 
L 3 tween 
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tween two Men, the firſt to have 5o Acres, 2 Roods, 
and 3 Perches; the other 74 Acres, 1 Rood, and 5; 
Perches, and the Line of Diviſion to proceed from B, 
Firſt, Reduce all Acres and Roods into Perches, 
then will the Content of the Trapezia be 19968 
Perches; the firſt Man's Share 8083 Perches, the 
ſecond 11885. 5 

Secondly, Meaſure the Baſe of the Triangle, viz. AE 


* G : 78 Chains, oo Links: 
en ſay, If 19968 the whole 3 by. 
Content give for its Baſe 778 Chains, 00 Link 
What ſhall 8083, the firſt 8 3 
Man's Part, give? Anſw St 31 Chains, 52 Links: 
Which ſet off from A to F, and drawing the Line 
FB, you divide the Trapezia as deſired ; the Tri- 
angle A BF being the Firſt Man's Portion, and the 
Trapezia BCF the Second's. 


How to reduce a T rapezia into a Triangle, by Lines 
drawn from a Point aſſigned in any Side theredf, 
ABCD the Trapezia, E the Point affigned, 


from whence to reduce it into a Triangle, and run 
the Diviſion Line; the Trapezia is of the ſame Con- 


tent 
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tent as the former, vix. 19968 Perches; and it is to 
be divided as before, Viz. one Man to have 8083 
Perches, and the other 1188 5 Firſt, for to re- 
duce it into a Triangle, draw the Lines E D;EC, 
and from A and B make Lines parallel to them, as 
AF, BG; then draw the Lines E G, EF, and the 
Triang le E FG will be equal to the T rapezia 
ABC D. which is divided as before; for when 
you have found by the Rule of Proportion, what 
| the firſt Man's Baſe muſt be, viz. 31 Chains, 52 
Links, ſet it from F to H, and draw the Line H E, 
| which ſhall divide the Trapezia 3 to the 


former Proportion. 


Hm to reduce an irregular Fives ſided Figure into a 
Triangle, and to divide the ſame. 


Let AB CD E be the Five-ſided Figure; to re- 
duce which into a Triangle, draw the Lines A C, 


AD; and parallel thereto B F, EG, EW the 
Baſe from C toF, and from D to G; then draw the 
Lines AF, AG, which will make the Triangle 
AFG equa] to the Five-ſided Figure, If this was 

L 4 to 
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to be divided into two equal Parts, take the half of 
the Baſe of the Triangle, which is FH, and from H. 
H draw the Line H A; which divides the Fi igure 
ABCDE into two equal Parts, The like yu : 
may do for any other Proportion. | 


Ii in dividing the Ph of a F jeld there be outward 
Angles, you may wit them after the following 


manner * 


Suppoſe A B c D E be the Plot of a Field; and 
B the outward Angle. 


e 


Draw the Line CA, and parallel thereunto the . 
Line BF. 3 
Laſtly, The Line CF ſhall be of as much Force 
as the Lines CB and BA. So is that Five- ſided 
Figure, having one outward Angle reduced into a 
Four-fided Figure, or Trapezia ; which you may 
again reduce into a Triangle, as has * before 


taught, 
How 


Of Ne Lands.” i 15 3 


How to Ek an 3 Plot - any Nat of 
Sides, according to any given Proportion, & 4 
trait Line through it. 23 


AB 
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ABCDEFGHI is a Field to be divided be- 
tween two Men in equal Halfs, by a ſtrait Line 


proceeding from A. 


Firſt, Conſider how to divide the Field 115 


Five-fided Figures and Trapezia's, that you may 
the better reduce it into Triangles : As by drawing 
the Line K L, you cut off the Five-fided Figure 
ABCHI; 8 reduce into the Triangle AKL, 
and meaſuring half the Baſe thereof, which wil 
fall at Q, draw the Line QA. 

Secondly, Draw the Line MN, and from the 
Point Q reduce the Trapezia C DGH into the 
Triangle MN Q; which again divide into Hals, 
and draw the Line QR. 

Thirdly, From the Point R 80 the Trapezia 
DEF G into the Triangle RO P; and taking half 


the Baſe thereof, draw the Line RS; and then | 


have you divided this irregular Figure into. two 
equal Parts by the three Lines AQ, QR, RS. 
Fourthly, Draw the Line AR, alſo Q parallel 
thereto. Draw alſo AT, and then have you turn- 
ed two of the Lines into one. | 
Fifthly, From T draw the Line T'S, and para 


el thereto the Line RV: Draw alſo T V. Then 


is your Figure divided into two equal Parts by the 
two Lines AT and TV, 

Laſtly, Draw the Line AV, and parallel thereto 
TW. Draw alſo AW, which will cut the Figure into 
two equal Parts by a fait Line, as was required. 

You may, if you pleaſe, divide ſuch a Figure all 
into Triangles; and then divide each Triangle from 
the Point where the Diviſion of the laſt fell, and 
then will your Figure be divided by a crooked Line, 
which you may bring into a ſtrait one, as above. 


This 
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This above is a good Way of dividing Lands; 
but Surveyors ſeldom take ſo much pains about it. 
I ſhall therefore ſhew you how commonly they ab- 
breviate their Work, and is indeed 


An eaſy W ay of dividing Lands. 


Admit the following Figure ABCD E contain 
46 Acres, to be divided into Halfs between two 
Men, by a Line proceeding from A. 

Draw firſt a Line by gueſs, through the Figure, 
as the Line AF. Then caſt up the Content of ei- 
ther Half, and fee what it wants, or what it is more 
than the true Half ſhould be. 
| As for Example: I caſt up the Content of AEG, 
* find it to be but 15 ww, whereas the true 
Half is 23 Acres; 8 Acres being in the Part 
ABCD G more than AE G. Therefore I make a 
Triangle containing 8 Acres, and add it to AE G, 
as the Triangle A GI; then the Line AI puts the 
Figure into equal Halfs. 
But more plainly how to make this Triangle : 
| Meaſure firſt the Line A G, which is 23 Chains, 
60 Links. Double the 8 Acres, they make 163 
to which add five Cyphers to turn them into 
Chains and Links, and IO they make 1600000 ; 
which divide by A G 2360, Jo Quotient is 6 
Chains, 77 Links; for the Perpendicular H I, take 
from your Scale 6 Chains, 77 Links, and ſet it ſo 
from the Baſe A G F, that the End of the Perpen- 
dicular may juſt touch the Line E D, which will 
be at I. Then draw the Line Al, which makes 
the Triangle AC] juſt 8 Acres, and divides the 
whole Figure as deſired. 1 
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If it had been required to have ſet off the Per- 
pendicular the other way, you muſt ſtill have 
made the End of it but juſt touch the Line ED, 
as LK does: For the Triangle A K G is equal to 
the Triangle AGI, each 8 Acres. 

And thus you may divide any Piece of Land of 
ever ſo many Sides and Angles, according to any 
Proportion, by ſtrait Lines through it, with as 


much Certainty, and more Eaſe, than the former 
Way. 


Mark, You might alſo have drawn the Line AD, 
and mented the Triangle A GD, and afterwards 
have divided the Baſe GD, according to Proportion, 

m7 | in 


T 


cre 


of Dividing Lands,” _ 
in the Point I; which I will make more Plain! in 
this following Example. © O 4 : 

Suppoſe the following Field, containing 27 A- 
cres, is to be divided between thice Men, each to 
have 9 Acres, and the Lines of Diviſion « to run 
from a Pond in the Field, fo that every one may 
have the Benefit of the Water, without going over 
| another's Land. 

Firſt, From "YE Pond © dar Lids to 
Angle, as O A, O B, O C, O D, © E; and then 8 


the Finage divided into fon told each of 
which meaſure, and put the Contents down ſeve- 
rally ; which Contents reduce all into Perches, fo 
will the Triangle 


A O B 074 

B AO. J 2 

C © D pbeq 1238 > Perches. 
Do EN 911 + 
E © A- 1107 


The whole Content being 4320 Perches, or 27 A- 


cres, each Man's Proportion being 1440 Perches. 
2 From 
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From O to any Angle draw a Line for the fir 
Diviſion-line, as - A. Then conſider that the firf 
Triangle A © B is but 674 Perches, and the ſecond 
BOC 5290. both together but 1004 Perches, lek 
by 376 than 1440, one Man's Portion. You muſt 
therefore cut off from the third Triangle CoD 
376 Perches for the firſt Man's Dividing-line; which 
thus you may do: The Baſe DC is 18 Chains, the 
Content of the Triangle 1238 Perches : Say then 
If 1238 Perches give Baſe 18 Chains, oo Links 
What ſhall 376 Perches give? Anſwer, 5 Chaing 
45 Links; which ſet from C to F, and drawing 
the Line © F, you have the firſt Man's Part, vis 
A OF. 

Secondly, See what remains of the Trian gle CoD, 
376 being taken out, and you will find it to be 861 
Perches, which is leſs b 578 than 1440. There. 
fore from the Triangle D © E cut off 578 Perchez 
and the Point of Diviſion will fall in G. Dur 
the Line © G, which with © A and O F divida 
the Figure into three equal Parts, 


How to divide a Circle according to any Proportin, 
by a Line concentrick with the firſt, 


All Circles are in proportion to one another a 
the Squares of their Diameters ; therefore if you d- 
vide the Square of the Diameter or Semidiamete;, 
and extract the Root, you will have your Deſire. 


EXAMPLE. 


Let AB C be a Circle to be equally divided 
5 between two Men. Th 
he 


Ti 
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The Diameter thereof is 2 Chains. 

The Semidiameter 1 Chain, or 100 Links. 

The Square thereof 10000. | 

Half the Square 5000. 

The Root of the Half 71 Links; which take 
from your Scale, and upon the ſame Centre draw 
the Circle G E H F, which divides the Circle 
ABCD into equal Parts. | 


CHAP. XI. 
Trigonometry : or, The Menſuration of 
|  Right-lined Triangles. 


HE Uſe of the Table of Logarithm Num- 
bers I have ſhewed you in Chap. I. concern- 
ing the Extraction of * Square Root. Here W 


The Uſe of the J. able of S ines and Tangents, 


Any Angle being given in Degrees and Minutes 
how to find the Sine or Tangent thereof. 

Let 27 Degrees, 10 Minutes be given to find the 
Sine and Tangent thereof. Firſt in the Table of 
Sines and Tangents. at the Head thereof ſeek for 
27.; and having found it, look down the firſt Co- 
lumn on the Left-hand "under M, for the 10 Mi- 
nutes, and right againſt it, ande the Title Sin. 
ſtands the Sine required, viz. 9, 659517; alſo in 
the fame Line under the Title Tang. ſtands the 
Tangent of 270. 10', 7/2. 9,710282 : But if the 
Degrees exceed 45, then look at the Foot of the 
Tables for the Degrees, and upon the Right- hand 
Column for the Minutes; and right againſt it you 
will find the Sine and Tangent above the Title Sin. 
Tan. Thus, the Sine of 64 Degrees, 50 Minutes 
Is 970 56634; the Tangent thereof is 10 328037. 


How fo fond the Co-fin ine, or Se denne th 
Co-tangent, or Tangent-Com plement of any Ln 
, "Degrees and Minutes. 20 


The Co- ſine, or Co- tangent, is nothing more but 
the Sine and Tangent of the remaining Degrees and 
Minutes after Subtraction from 9o; thus, take 25 
Degrees, 10 Minutes from go Degrees, oo Min. 
there will remain 64 Degrees, 5o Minutes; the 
Sine of which is, as before, 9,9 56684; and that 
is the Sine-Complement of 2 5 Degrees, 10 M. 
nutes. | 

wr 
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But the more ready Way to find the Coſine, or 
Co-tangent of any Number of Degrees given, is 
to look for the Degrees and Minutes as before 


taught, for Sines and Tangents; and right againſt 


it under Titles Co- ſine and Co- tangent; or above, 
if the Degrees exceed 45, you will find the Co- 
fine or Co- tangent required: Thus the Co- ſine of 
zo Degrees, 15 Minutes, is 9, 936431; the Co- 
tangent of 58 Degrees, 10 Minutes, is 9, 792974. 


Any Sine or Tangent, Co-fine or Co-tangent being 
given, to find the Degrees and Minutes belonging 
thereto. | "A JA Fo. Mo 


This is only the Converſe of the former; for 


you muſt ſeek in the Tables for the Sine, &c. given, 
| or the nigheſt that can be found thereto, and right 


2gainſt it you will find the Minutes and Degrees 


over- head. Let the Sine 8,742259 be given, righ 


againſt it ſtands 3 Degrees, 10 Minutes. 
Remember that Multiplication is performed with 


4 a 


theſe Logarithm Tables by Addition, and Diviſion 


by Subtraction. If I were to multiply 5 by 4, firſt 
look for the Logarithm of 5, which is 0,698970 


The Logarithm of 4 is 5,6020960 
Added together, they make © 1,301930 
, 1 er 


r 2 "A + 19 4 7 * 
which 1, 30 1030] ſeek for in the Logarithm Tables; 
and right againſt, under Title Num. ſtands 20, the 
Product of 5 multiplied © "mas 


* 5" 


4 


- == 2 _— — l 
n — K — — 
E n o ID 
. LY 1 _ - 8 — 47 . 
r EIS, d — r 
a E — 2 4 20> — onion 42 Dy pM * 


Aſter Subtraction remains 5 
and the Number anſwering to that Logarithm you 


of Three is 


The Logarithm of 15 is 1, 176091 
The Logarithm of 45 is 1,6 5321 
The Logarithm of 32 is 1,50 515 5 


| Out of which 1 ſubtraCt the firſt, and 


8. ee 

If I were to Soi 20 by 5, firſt I look 90 the 
Logarithm of 20, which, as above, is 1,301030 
pak 


The Logarithm of 5 is 


will find to be 4. 

And thus by Addition and Subtraktion the Rule 
performed with the Logarithms, vis 
by adding the two laſt together, and out of their 


Product ſubtraBting the fut. 


EX A M PL E. 
nf t 5 give 32, what ſhall 45 give? 


* 


The two laſt added together make * I = 2 


e a. LY r 


there remains 1,98227 


Againſt which 1,982271, 1 find the Number » 
I anſwer therefore, If 1 5 gives 32, 45 ſhall give 96 
This you muſt obſerve to 1 in the following 
Caſes of Triangles, always to add the ſecond and 
third Numbers 
to ſubtract the firſt, the Remainder will be the 
Logarithm Number, Sine, or Tangent of you! 
required Line or An gle. 


Certail 


ET 0 „602060 


together, and from their Produdi 


Certain — or the ketter . ttc 
 Righttlined T; 82 


1 Right-lined T angle 3 is a Figure compre- 
hended within three ftrait Lines. 
2. It is either Right-an- 


gled, as A, having one right Fe — 
Angle, which contains juſt . 
go Degrees, vi. that at 3; 4 2 "FS 


or elſe Oblique as B, which 
conſiſts of three Acute An- x 
oles, neither of them fo : %* 
great as go Degrees; or : Ar 
which conſiſts of two A- £4 
cute Angles and one Ob- 
tuſe, viz. as that D. 

3. All the three Angles 
of any Triangle are Fm 
to two Right Angles, or 
180 Degrees; ſo that one Angle being 15880 15 
other two together are known alſo; Pl two being 
known, the third is alſo known by ſubtracting the 
two known Angles out of 180 Degrees, the Re- 
mainder is the third Angle. 

To know well what the Quantity of the Angle 
is, take this following Demonſtration. 

Let ABCD be a Circle, whoſe Circumference 
is divided (as all Circles you muſt eſteem ſo to be) 
into 360 equal Parts, which are called Degrees, 
and each of thoſe Degrees into 60 equal Parts 
more, which are called Minutes: Now a Right- 
angled Triangle is that which cuts off one fourth 
2 Part 


T. 


Part of this Circle, viz. 90 Dagea, as you ſee the 
Triangle E F G to do. 
An Angle that cuts off leſs than 90 Degrees, is 
called an Acute Angle, as HE F. 
GET is an Obtule Angle, becauſe the two Lines 
that proceed from E, take in between them more 
than a quarter of the Giclee. 


A 
/ 
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Every Triangle bath fix Parts, viz. three 
Sides. and three Angles; the Sides are ſometimes 
called Legs, but moſt commonly in Right-angled 
Triangles the bottom Line, as BC, is called the 
Baſe, A C the Perpendicular, and the longeſt Line 
AB is called the Hypothenuſe. The Sides are in 
all in Proportion to the Sines of their Fe ma An- 
oles; ſo that any three Parts of the ſix = 
known, the reſt may eaſily be found. 

6. When an Angle exceeds go Degrees, ſubtract 
it ont of: 180, and work 8 the e N xt © 


c AS E I. = 


In Right-angled Triangles, the Bus being git wen, 
and the Acute Ang Fs at the Baſe; how. to find the | 
Hypothenufe and the Perpendicular, 


2, 
*% *, 


* 


In the Ris zht-angled Frangh AE ſs there i is 85 
ven the Baſe AB, which is Fly | 268 
26 equal Parts, as ers i 
or the like; the Angle at 
A is alſo given, which is 
zo Degrees: Now to find 
the Length of the Hypo- 
thenuſe AC, ſay thus: 


4 8 
4 
418 
5 — — 
F 
1 
— 


As the Sine Conor of the Angle at A 

is to the Logatithm of the Baſe 26, 

So is the Radius or the Sine of 90%, | 
to the ROPE of the Hypo AC 30. > 


* F ; 330%) & w 40 4 * 204 


x6 Trigonometry.. 
The Sine Complement of 30 Degrees is 9,937531 


1 
9; 


The Logarithm of 26 is 141497; 
The Radius, or Sine of go“ Nein . 10,000000 


The two laſt added together. 11,4143 


c 


Which if you look for in your Logarithm Tables, 
you will find the neareſt Number anſwering thereto 


to be 30; and ſo long is the Hypothenuſe requir d. 


Note in your Table, when you cannot find ex- 
actly the Logarithm you look for, you muſt take the 
neareſt thereto, as in this Example I find 1,477 121 
to be the neareſt to 1, 477442. Mark allo, that 
whereas I ſay, As the Sine Complement of the An- 
gle at A, Sc. you may as well fay, As the Sine of 
the Angle at 0 is to the Log. &c. For the Angle 
at A being given in a Right-angled Triangle, you, 
Cannot be ignorant of the Angle at C. If you mind 
the Rule above, that all the three Angles of a Tri- 


- angle are equal to two Right Angles, or 180 De- 


grees; for if you take the Right-angle at B 900 and 
that at A 300 both known, and ſubtract them out of 

1809, there remains only 609 for the Angle at C. 
But in purſuance of our Queſtion 


How : o find the 1 erpendicular. | 
As the Sine of the Angle A C B 609 
is to the Log. of the Baſe 26 AB; 


So the Sine of the Angle CAB 300 | 
to the Log, of the Perpendicular CB 15. 


Note, 


r 
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Note, When I put three Letters to expreſs an An- 
ole, the middlemoſtLetter denotes ung angular Point, 


The Sine 60 degr. is 9.937531 
The Log. of the Baſe 26 AB is 1414973 
The Sine of 30 degt. A Siga eine 9,698 970 

The two laſt added—1 1113945 


From which ſubtract the firſt, and remains 1 176412 
The neareſt Number anſwering to. which is 1 8, 
which is the Length of the perpendicular Line 
CB. 


Or otherwiſe ; the H rypothenuſe being firſt found, viz. 
AC 30 you may find the Perpendicular thus ** 


As the Sine of the Right-an,CBA or Rad, 10,000000 
is to the Log. of the Hypoth, AC 30 1,477121 
os the Sine of the Angle c AB zo deg. 9,698970 


—— 
to the Log. of the Perpendicular 15 11 70095 
CASE II. r 


The Perpendicular and Angle A 2 B 1 8 given, to 
find the Baſe and Hyun th 


Let the P erpendicular be CB. 15, as before the 
— ACB — des to * the . * thus: : 


l >A 


vas E 

As the Co- ine of the Ang en 
is to the Logarithm of — Perpendicular B 10 0 5 51 

IF is the Sine of the Angle AC B 

to the Logarithm of the Baſe A BAE 

The Co: ſine of the Angle 15 CB 609, is 9.598900 


The Logarithm of CB 1 | 1, 176091 
The Sine o of the 5 AC B 60, 9,937 531 
„„ SHEDT DOG (211 7 py 113622 


The neareſt Log, anfiering to 26, is 1,4146 62 


11.4 £2 
— 4 4 * , 


— 


For the Hypottemſ 


his 8 Sine 88 of he Angle A CB — 

is to the Log. of the Perpendicular CB 15 

86 is the Sine of the Angle A B C, or Radius 900, 
sto the Log. of the H ypothenuſe 38 © 

 The-Co-fine of the Angle A CB is 0, 69897 

The Eog. of the Perpend. CB 15 is 1, 76091 


The Radius IB | 10,000000 
The Log. od . Hypothenuſ ; 1,477 121 
$5 N 5 I ' r — — 
Or ber . * e the B 40 being fr Found, to 
Sl} © 4 9 8 d the H ppothenuſe. 
20110 NAM 1 Sth 928 1; A 
* the Sine of the 3 A CB 609 9,937531 
is to the Log IF the * 26 1, 414973 
SO is Radius 10,000000 


to the Log. of "= ebene ( 30) 1.487444 


+ 
Ta „ _w 


CASE 


A 3 


I : 


The Hy ** py A ae the Acute 4 | 


& pen, 79 find 7 the * 24 and en, h 


Let the Hypothenuſs be AC: 30; 3 
ebenen W 


7 find the B A B, work Me: 2 4 


Asthe Sine of the Right Pl CBA 
| goY, or Radius } 10,000000 
is to the Log. of the Hypoth. AC 30 1,477121 
80 1 the Co- ſine of the Angle CAB 30 9,937 531 


to the Log of 0 Baſe AB (26) | 2 11,414652 


*. 


3 


To fad the: 4 B C, work thus. 
As the Sine of the Right Angle? 


CBA gov, or Radius J een 


I is to the Log. of the Hypoth. AC 30 1.477121 
00 is the Sine of the Angle CAB >  9,698970 


to the Log. of the Perpend, ( I 5) 11,1760 f 
Or 


169 


Or otherwi wo ; the Bl Ring found, fo fond the Per: 
War & AR thus. 


As * Eb nne af the'Ang ole C AB 200 9,937 531 


is to the Log. of the Bake AB 28 1,414973 
So is the Sine of The ings CAB (300) 9.698970 


11 113943 
to the neareſt Log. ofthe Perpend. 655 I —.— 


wo or 


CASE Iv. | 


The H. rypothenuſe and Baſe being n 70 A the 
Fo Acute . VIZ, AC CB, N CAB. 


Let AC, the Hy 1 by 3 
AB the Baſe 26, and the vt A C B required, 


As the en of the H ypothenuſe AC 39, 


is to Radius, or the Sine of the Angle C BA 90; 


80 is the Logarithm of the Baſe AB 26, 
t the Sine of the Ang ACB 60. 


* 
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We Operation. 


The Log. of the Hypothentſe AC 30 is 1, 477 12 
The Radius 10,000000 
The Logarithm of the Baſe AB 26 1,414973 


The Sine of ACB the Angle requir'd, 60 9.9 378 52 


Fur the Angle C A B, "work thus, 


As the Log of the Hypothenuſe Ac 30 1477 12 1 
is to the Radius go, _ 10,000000 
50 is the Logarithm of the Baſe AB 26 1,414973 


to the Co-ſine of the Angle requir d 30 o 9,9378 52 


QUE SUE IV; © 


The H 1 iſe and Perpendicular being given, to 
* the Angles and BaFg. 


c The Hypothenuſal i is 30. 
The Perpendicular 15. 
AB C a Right Angle. 


Now 


U — " . — - Y — mu” > % id % 
— „5ä„— ů́ »Tf. nr „„ — — 


7% 


Now to find the 00 at A, work die 


As the Log. of the Hypothenuſe AC 30 1,477 121 


to the Radius 10,000000 
So. is the Log. of the Perpendicular 15 CB I, 176098 


0 0 o the Sine of the Angle at A 30 9.698 950 


„ WW ona 


To fund the Auel. at C, wt _ 


As the Logarithm of the Hypothenuſe A c 30 
ðð to we Radius 90; 
So is the Logarithm of the Perperidiciiar BC 7 5 
to the Co-fine of the Angle A; Which! is the An- 
.gle C 60. 
| Laftly, To fond the! Baſe, ow as you were 
taught i in Caſe 2. 
Here note, That any two sides of a Right- 


angled Tr angle being given, the third Side may be 


found KY EEO, of the Square: Root, 


ru E E. 


fo the Right-angled Triangh 
"0 A let the given Baſe be 20, the 
4 15 Perpendicular 1 5, and the Hy- 
pothenuſe required. — 75 

Square the Baſe 20, or mul- 


tiply it by itſelf, and it makes 400: Square alſa 
the Perpendicular 15, and it makes 225; add the 
two Squares together, and they make 62 5; from 
which Sum extract the Square Root, which Root 
18 


al 
to 
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is the Length of the Hypothenuſal, vis. 
25; but if the Hypothenuſal, and either 20 
of the other Sides be given to find the 625 (2 5 
third, you muſt ſubtract the leſſer Square 453 
out of the greater, and the Root of the 
Remainder is the Side required. As for — 3 
| the Hypothenuſe 2 5 is. given, and the Baſe 20, to 
find the Perpendicular multiply the Hypothenuſe 
in itſelf, and it makes 625 
Multiply the Baſe in itſelf, and it makes 400 


—— 


Which 400 ſubtract from 62 * there remains 225. 
The Root of which is 155, the Perpendicular requir'd. 
„ 
Ovhique-angled Plat 7 7 n 
Two Sides of an Oblique Triangle being given, 


and an Angle oppoſite to either of the Sides, how 
to find the other two _— and the third Side. 


In 


In the Triangle ABC there i give he Side > AB 
| 40, the Side BC 32; ec 
The Angle at A 40 Degrees, walker & 1 1 
And the Angle at C is required. 7 

Note, That in Oblique Triangles the Game Rule 
holds good as in Right-angled Triangles, viz. That | 
the Sides are in ſuch Proportion one to another, ® 
the Sines of their oppoſite Angles. _ 
As the Logarithm of the Side BC 3 ., 1,50 5150 

is to the Sine of the Angle A 40, 9,8080b7 
So is the Logarithm of the Side AB 40 ,1 602060 


* 


1 . 


by 1,4 10127 


— RP 
» 


To the Sine of the Ange at C 530 ; 289,90497 


To find the Angle at B. 


Add the two known An ples anther. - VIS, that 
at A 40, and that at C 53.28, and they make 9; 
Degrees, 28 Minutes; which ſubtracted from 180 
Deming leaves 86 Degrees, 32 ** which ö 
the Angle at B. | 


| Laſily, to find the Line AC, ſay, 


As the Sine of the Angle ths 9, 80806 
is to the Logarithm of the Side BC 32 1, 505150 
So is the Sine of the K 860: 32 9.999204 


— — 


11, 50434 


— — 


to the Log. of the Side A C ES 50 1 —— 


Note, 


Diem. 476 
11 Though the neareſt whole Number an- 
ſwering ts the Logarithm 1696287 be 50 yet if 


you go to Fractions, the 2 — 7 of the Line FO 
Is s but 49 Fre 


"CASE vn. 


2 Augie eee Auden to one 
| of them, to find the other oppoſite Salt. | 


In the foregoing Triangle there 3 is given the An- 
gle A 40 Degrees, the Angle C 53 Degrees, 28 
Minutes ; alſo the Side A B 40: To find the Side 
BC work thus : 

As the Sine of the Angle C 53 : 28 9,904992 

is to the Logarithm of the Side A B. 40 1, 602050 
80 is the Sine of the N Ceo fr 9,808 


— — 


11.410 127 


to the Log. of the due BC, neareſt 32 85135 


CASE. 9 5 


Tuo Sides of a T Triangle being given, with the Ang 1 
contained by them, to find either of the or 
Angles, 


. W 3 5 Fu 9 , 88 N . * 38 7 9 „ 47.54 L790 CY 3 6 * ö . Ca ins K 
a jo / ye LT 4 N R c 1 
gt. We ID oO A 
9 2 | 5 4 8 2 5 
* 
a 5 : V3 2 
» - 
Trig | 

. «4 

v #63 > 4% 
» o 1 £ 
» . 
riang] e | ; 
\ 
* 

5 4 


there is given the Side A B 197, a 

The Side AC 500, 750118 1 
The Angle at A 40 Degrees; : 
Now to find * of the other Angles wool this 
As the Log. of the Sum of the 2 Sides 627 2,8432331 
is to the Log. of their Difference 303 2,48 1443 

So is the Tang. of the half Sum of the 

' 


two oppoſite Angles 70 _ 10,438 wy 


12,920377 / 


to the "EP of 50 tor. 4 min.) 10,077 144 
" Lf Kur ufpernnte — — — — 


15 


0 
Which 500. 4. added to the half Sum of the two 
unknown Angles, viz. 70% makes 1200. 4. which 
is the Quantity of the Angle at B; alſo taken from 
I 70, leaves 199. 56“, which is the Angle at C. 
= „„ . 
: : Three Sides of an Oblique T; riangle bring given, 7 i 
4 find the Angles. 
v 
F . 
N 
B v 
A D C 
D 
You muſt divide your Oblique Triangle into 1 
two Right-angled Triangles thus : n 


In 


pecans Fa 177 
In the Triangle ABC e 2133 


The Side AC i is! a et. e eee innu 
The Side AB ; r e TURE bo | 
| The Side B C ae. i 
The Sum of the two leſſer Sides ; 1 x > 
The Ditterence of the two leſſer Sides | 16 


As the Log. of the greateſt Side AC 50 I 69897 
is to the Logar. of the Sum of the 

two leſſer Sides 56 $ 1,745 188 

Sous the Diff. of the two leſſer Sides 16 1,204120 


2,952308 
to the Log. of a fourth Number 8 792 253338 


*. 


Subtract this 18 out of the 1 Side AC 50, 
and there remains 32; the half of which, viz. 16, 
is the Baſe of the leſſer Right-angled Triangle, _ 
the Remainder of the Line A C, viz. AD 34, 
the Baſe of the greater Right-a angled Triangle, ing 
which this Oblique Triangle is divided. 

And now of either Right-angled Triangle BDC, 
or BDA, you have the Baſe and Hypothenuſe gi- 
ven to find the Angles; which you muſt do as you 
were before taught, Caſe IV. = 

Note, That you may better and eaſier find the 4th 
Number, for dividing an -Oblique-angled Triangle 
into two Right-angled Triangles by Vulgar Arith- 


metick, than by the Tables of Logarithms, thus : 
= Square 


E oy worry ew Lo 9, ARTYPAST.,., 1, 
” * A n Hh A, - "S957 e 


— 


Square the three given Sides, add the two greater 
jares together, and from that Sum ſubtract the 


| leſſer ; half the Remainder divide by the greater 
Side, the Quotient will be the Baſe of the Pry 
| Right-angled Triangle. 


* 


. rer E 


In the foregoing Trian ole, the * of the lf 


eſt Side AC 50, is | 2 500 
The 8 885 of the Side A B 36, 1 3 1296 
Thy Added together, make 3796 
From which ſubtract the Square of the Tn 
leaſt ide Fo. 49 
A ——— _ Remains y 396 
4, "OF | 3 hs | The half r6gl 


4 


Which 1098 a by 50 the longeſt Side, the 


Quotient is 33 , the Baſe of the greater Right- 


angled Triangle, viz. AD; and that being ſub- 
tracted out of 50, leaves 16 & for the Baſe of the 
ſmaller ben Triangle, VIS. * C. 


CASE 


MEE OUS br = ne. At * 


: Tr FLY ? 2 SO. © 
eee, 
2 SW THE ON 4 
| | | 
85 c X. 1 
: * # _— 


The three Sides of an Ob 0 ek 9 — 
how to find the 2 21 Content without knowing 
the Perpendicular, 
From half the Sum of the three Sides ſu tract 
each particular Side. Add the Logarithms of the 
three Differences, alſo the Logatithm of half the 
Sum of the three Sides together. Half the Total 
is the Logarithm of the Content required. ; 
In the foregoing Triangle, the Sides are 50, 36, 
20, their Sum is 106 ; the half Sum 53. _ 
The Differences between the half Sum and each 
particular Side, are 3 Log. o. 477 121 
17 1.230449 
33 1.518514 
The half Sum TN 1724276 


Total added 4.05, 
The V — 


* 


The Nussder eta to that hays is 298, 
which 1 is the Content of the "Fg ee 


By V. a Arithmetick thus. 


Moltiply the firſt Dilueoce by the ande that 
Product by the third, that Product by the half Sum. 
Laſtly, Extra the Square Root, and you have the 

. Super- 


= 2 2 * F 
*. LO 
1 n 


n 


2 Ko _ 
2 = CDT Fd 
2 — 9 5. n * 
CG — 2 
mm r = 
£ 6 
— 


multiplied by 53, the 
the . OE of v ek 18 n the r re- 


LEES n 
9 . 17 JO - LAS Po a „ gd, = . 
= = — = 4 CS . end AR RB, a on = - 
CAT 4 —— Ter ee CIOS E on: CEE 
: * * : + þ ; 
l ; * "= " 4 os + 3 


Fed 
= 
= 


5 180 Heights and Diſtances. 


ſuperficial Content. So 3 multiplied by 17 makes 
51 ; which multiplied T 33, makes 1683; that 
alf Sum makes 89 199; 


quired. | 07 


N D eee 


G H A . XIII. 
of E * and { Diſtances 


* Ly — 


How fo tale the Heig r ih a Tm ower, lk Tre, 
| or any ſuch thing. 


11 


ET AB be a Tower, whoſe Height you 
would know. 
Firſt, At any convenient e as at C, 


place your Semicircle, or what other Inſtrument 


you judge moſt fit for the taking an Angle of Alti- 
tude, as a large Quadrant, or the like, and there 
obſerve the Angle AC B. But to be more plain, 
place your Semicircle at C; and having turn'd it 
down by a Plumb, make it ſtand horizontal; 


which it does Shen a Plummet-line fix'd to the 


Centre falls juſt upon go deg. (in ſome Semicircles 


there is a Line on the Back-fide of the Braſs Limb, 


on purpoſe for the ſetting it horizontal.) Then 
(firſt ſcrewing the Inſtrument faſt) move the Index 
up and down, till through the Sights you eſpy the 


top of the Tower at A; ſee then Shae Degree upon 


the Limb are cut by the Index, which let be 51 


: bs 4 4 4 — 
A a. 0 1 _ n 


Heights a and L 2 25 1 $1 ' 


10 much is your Angle of Altitude. Meaſure next 
the Diſtance between your Inſtrument and the 


Foot of ** Tower, vi. the Line C D, which let 
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g . . 
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| 4 . 
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Wann ; 


be 2 5 Yards; 1 e ig you all ahis Sills given, 
(admitting the Angle of the Tower makes with the 
Ground, via. 4 to be the right Angle) and the 
Baſe to find the Perpendicular A B; which you 
may do, as you were taught in Caſe I. of Tri rigona- 
metry: For if you take 58 from 90, there remains 
32 for the Angle „ hen lay, - 


* | | As 


as 
4 
of. 
41 
1 
% 
ty 
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= 1 
1 
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r S- * 
pr ta. 12 
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N 


- 
< 3 — 2 3 — 
. i x De; 


1% | lancel, 
| Ati Sine of the Angle A 32 i 10 


ſtance Cd for your Baſe. SN. N 


Heightr 2 1 b 


is to the Log. of * Baſe CD D 45 1, 397940 
So is -the Sine of-the Angle C58 "HR 


to the Log. Heighth of the Tower 
7 - AB, or rather AD, 40 2 11,326360 
* N | 0 1,602150 


*, » 


- 


To this 40 Yards you muſt add he Height of 
WEED from the Ground ; or, which is 
look through your fixed Sight to the Tower, 

and mark where your Sight falls upon the Towe, 


and meaſure from that Place to the Ground, which 
add to the former Height found. In this Way of 


taking Heights, the Ground ought to be very ul, 
or you may make great Miſtakes. Alſo the Tower 


or Tree ſhould ftand perpendicular : : Or elſe you 


muſt meaſure to ſuch a Place, where a Perpendi- 
cular would fall if let down; as A Bs not a Per- 
pendicular, but Ad; therefdre meaſure the Di- 


C' 


This you Papi phe 
ing Figure; for if ſtanding at C, you were to take 


| the Height of the Tower and Steeple to E, the 
Angle EC B is the ſame as the Angle at ACB; 


and if you meaſure only CB or CD, vou will 

make the Height F E the ſame as DA; "which by 
the Figure you plainly. perceive-to be a great Er- 
ror : therefore to take the IR # F E, 1 en 
meaſure from C to Fo 


* £5 8 
| How 


. | : ; : 4 
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 Hew to PAY the Height of a Tower, &c. 4 * 
cannot come e nigh the Fe oot thereof. 


In the foregoing. Figs; let AB be the Tower ; 
and ſuppoſe CB to be a Moat, or ſome other Hins 
drance, that you cannot come nigher than C to take 
the Height. Therefore at C place your Inſtrument, 
and take (as before) the Angle ACB-58 deg. Then 
go backwards any convenient Diſtance, as to G, thecxs 
alſo take the Angle AGB 38 deg. This done ſub- 
tract 58 from 180, ſo have you 122 deg. the Angle 
AY 6. Then 122 and 38 being taken from 180, = 
remain 20 for the Angle GAC. The Diſtance 
G C meaſured, is 26. Now by Trigonometry ay, 


ur be Io Pe res 


As the Sine of the Angle A 20 © 9534052 Y 
is to the Log. of the Diſtance G C26 14T497 J 
80 is the Sine 25 the 5 G 38 1 Z 4 „ 

4 A 5 1 EY 4 
to the Log, of the Line AC . = — : 
Again, 4 — 


As Radius the Right 3 . 
is to the Log. of the Line A — 
So is the Sine of the Angle C 58 


to the Log. Height of the e Tow: . 
4⁰ Yards © 3 


But ſtill, as J told you e 0 Ou is 
underſtood to be level, However} H it he mot, T - 
will ſhew You, ae TOS Oo. OE 


' 3 7 
7 bo 3 1K } 
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How 70 take the Height of a Tower, &c. when the ta 
| Ground either riſeth or falleth. - M 


A is the Tower, CB the Hill whereon you are 
to take the Height of the Tower; plant your Se. 


- 


- 
4 


-micircle in any Place of the Hill, as at C; then 
turn it down, and make it ſtand horizontal, as be-. 
fore directed, the Diameter then pointing to 4 5 


by 
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the Tower, turn the moveable Index to A, and 
take the Angle A Cd; which let be 19 Degrees, 30 
Minutes. Take alſo the Angle 4 CB, which is 45 
Degrees, 30 Minutes; — alſo the Diſtance 
Ch 56 Vards; take 19 Degrees, 30 Minutes, out 
of 90 Degrees, o Minutes, there remains 70 Degrees, 
30 Minutes, 5 the Angle at A; then fay, © © 
As Sine 700: 30 9974346 
is to the Dittanice CB 56 Yards: _ 1748188 
So are both the Angles'at C 19 30, an | 
45 39, ig. 0 ;. 655 0 Sine , wr I 9957276 


15705464 


— 


to the Height of de Tower 54 Yards Log. 177 25 11 18 


TT take n at two Stations, without e 

the Foot of the Tower, is no more than what has 
been ſaid before; for if you take your Angles at C 
and then meaſure to F, and there in like manner as 
before, take your Angles again, thereby you may 
find all the Angles, and the Eine AF; then W 
As the Sine of the Angle Af 

is to the Logarithm of the Line F A, 
$ is the Sine of the Angle AFB 

to the Logar: of the * of the Tower A B. 


07 Diftance. 


Altho I wins before ſhewed how to take Di- 
ſtance by ſurveying a Field at two Stations, yet 
ſince it ſeems naturally to come in here again, I 
will give you one Example thereof: Suppoſe this 


following Figure to be a Piece of a River, and you 
meaſuring 


* S 
4 
8 e 
*, Fs - 
> * 
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b > 8 one Side of it, would as well 
| Bro —— of it, as alu hab a true Plot 


= od + | L 5 
_—_  * * | 


ate] thereof, by putting down gl remarkable Thing 
.* + , are ſeenionthe other Side. 

Beginning at O 1, the firſt aq, uae one of 
your Aſſiſtants to go to the next Bend of the River, 
2s O2, and there ſet up a Mark for you; then "A 
wint Ang le. from the Meridian & 1, O2 makes 
Which — be N. 6 deg. W.: Alſo ſeeing ſeveral 
Marks on the other Side of the River, taking their 
Bearings, as the Houſe A, whichſtands upon tbe 
Bank;-and'is a good Mark; for the Breadth of the 
River beats N. W. 52 deg. the Wind-mill B up in 

the Land bears N. W. 40 deg. the. Tree .C bythe 
Watcr-ſide bears N. W. 17 deg. All this note TO 

in your Field-Book, and meaſure the Diſtance © 1, 
WH 18 Chains, Hanka After this, coming to 
ror hong the next Bend of the River bears from 

i you; viz.© 3; which is N. E. 15 deg. See alſo how 
the Houſe A there bears from you, uig. S. W. 20 

. deg; the Wind- mill S. W. 50 deg; the Tree N. M. 
77 Alſo as. you are going forward, if. you ſee any 
ng more at this ſecond Station, taking the Bear- 
ing thereof, as 2 noted Houſe Dup ir the Land 

beats N. W. 280, and a Church E cloſe by the Ri- 

_ vePs Prink N. W. 4% Meaſure: the Diſtance 2, 3, 
and placing your Inſtrument at 3, the Church bears 
from you N. W. 88.deg: The Houſe up in the Land 
PD you cannot fee for the Church, therefore let it 
alone for the next Station. But here you may. ſec 
forward a little Village F, the firſt Houſe whereof 
bears from you N. Wi 32 deg. Meaſure the Di- 
ſtance 3, 4, and planting your Inſtrument in 4, the 
en Houſe of the Village F bears from yo 8. W. 
US" 32 
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32 deg. and the Houſe D, which you could not 
fee at the third Station, S. W. 24%. Having put 


down all theſe things in your F id Book, it Ka 
look thus: ; 


1 N. W. 60. 18 Chaing' 20 Tis 

A Tree upon the Brink of the River bears 
20 N. W. 170. oO. 
& JA Wind- mill up in the Lak N. W. 400. oo. 

85 ( Houſe upon the River-Bank N. W. 529. oo. 
© 


2 N. E. 150. 18 Chains, 10 Like. 
The Tree N. W. 5750. 5 5 look back to 


1 


„ ©. 


755 Houſe 8. W. 209%, > the Obſervation 
The Wind-mill S. W. 500. ) of © 1. 
A noted Houſe far up in they 

Land N. W. 280. 
A Church upon the River 86 


Bank N. W. 4. 
8 3 N. W. 1 50. 20 Chains, 59 Links 


| tions. 


———_— 


The noted H. cannot be ſeen. the Ob. of © 2. 
The End of a little SE 'A and Obſerva- 
. N. W. 32. tion. 


555 3 bears N. W. 880.4 .Theſe look back to | 


_—_— — — — 


9 „ 


7 „ 
The End of = little Vang 


S. W. 32. Theſe reſpect 03 


The Houſe reſpecting © 2 info and O 2. 
the Land. 8. W. 249.) 5 


To protract this, draw the Line N. S. for a Meri- 
dian, and laying your Protractor upon it, the Centre 
thereof to © f; ; againſt N. W. 6. make a Mark for 
the Line that goes to O 2 : Alſo againſt N. W. 17. 
make a Mark for the * and againſt 40 and 52, 


6 


Forward Oben 


for 


knead — — . oY C52 
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for the Wind-mill and Houſe. Then from O r 
trough theſe Marks, draw the Lines © A, & B, 
© Gt . 8 710 
Secondly, Take from your Scale 18 Ch. 20 Lin. 
and ſet it off upon the Line © 2, which will reach 
to © 2. There lay again the Centre of your Pro- 
tractor, the Diameter thereof parallel to the Line 
N. 8.; and make Marks, as you ſee in the Field- 
Book, againſt N. E. 15. N. W. 77. S. W. 20. S. W. 
co. N. W. 28. N. W. 4. and through theſe Marks 
draw Lines. The firſt Line directs to your third 
Station, the ſecond Line N. W. 77. directs you to 
the Tree C upon the River's Bank; for that Line 
cutting the Line © 1 C, ſhews you by the Inter- 
ſection where the Tree ſtood, and alſo the Breadth 
of the River. Alſo the Line S. W. 20. cuts the Line 


from the firſt Station N. W. 52, in the Place where 


the Houſe A ſtands upon the Bank of the River. 
If therefore you draw a Line from A to C, it will 
repreſent the farther Bank of the River, And fo 
you may proceed on Plotting, according to the 
Notes in your Field-Book ; and you will not only 
have a true Plot of the River, but alſo know how 
far the Wind-mill B, and the Houſe D, ſtand from 
the Water-ſfide, ene 
How to take the Horizontal Line of a Hill. 

When you meaſure a Hill, you muſt meaſure the 
duperficies thereof, and accordingly caſt up the 
Contents. But when you plot it down, becauſe 
you cannot make a Convex Superficies upon the 
Paper, you mult only plot the Horizontal or Baſe 
thereof; which you muſt ſhadow over with the 
Reſemblance of a Hill, that other Surveyors, when 

they 
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| 8 apply your Scale thereto, may not ſay yon 
were miſtaken. And you may find this Horizontal 
or Baſe-Line after the ſame manner as you have 


been taught to take Heights, 
For ſuppoſe AB CD a Hill, whoſe Baſe you 


would know. Plant your Semicircle at A, and 
cauſe a Mark to be ſet up at B, ſo high above the 


top of the Hill, as the Inſtrument ſtands from the 
Ground at A; and making your Inſtrument hori- 
zontal, take the Angle BAD 58 deg. Meaſure the 


Diſtance AB 16 Chains, 80 Links; then fay, 


As Radius lIooooooo 
is to the Line AB 16 Ch. 80 Lin. 322 5309 
So is the Sine Complement of A 586 9724210 


e of the Baſe AD 8 Ch. 9 Lin. 7 12,949 $19 


But if you u have decade to ns the whole 


Hill, ont again your: Inftrument at B, and take 


the Angle CBD, which let be 46 deg. Meaſure 


alſo the Diſtance B C 21 Chains; then ſay, 5 
As 


PO, = — Lo _—_— — Ls end "I _ | . 


W's. 


a > — 2 — 


is to the Line BC 21 cn. & Lin; (Log): 
$0 is the Sine of the Angle C BD 26 


1 


Which 15. 11. added to 8. 90. wid 24 Chains, 


plotted, and not AB and BC; altho ugh they are 
to be meaſured to find the Content of "He Lad 

I mentioned this Way, for your better under- 
ſtanding how to take the Baſe of Part of a Hill; 
for many times your Survey ends upon the Side of 
a Hill. But if you find you are to take in the 
whole Hill, you "had not take altogether ſo much 
Pains as by the former Way. As thus: Take, as 
before, the Angle A 58 deg. Meaſure alſo A B. 
Then at B take the whole Angle ABC 78 deg. Sub- 
tract theſe two from 180 deg. remains 44. for the 
Angle at C; then fay, 

As the Sine of the Angle C 44 

is to the Log, of the Side A B, 

So 1s the Sine of the Angle ABC 

to the Log. of the Baſe AC. 


 Honw to take the Shoals of a River's Mouth, and 
Phot the Jame. 


Meaſure firſt the Sea-coafſt on both Sides of ths 
River's Mouth, as far as you think you ſhall have 
occaſion to make uſe thereof; and make a fair 
Draught thereof, putting down every remarkable 
thing in its true Situation, as Trees, Houſes, Towns, 
Wind. mills, Gee. Then going out in a Boat = 
an 


| Hoghriid Dif bi -- 8 5 


As Radius Were 74.4.4 1000000 


ode Part of the Baſe DC 15 Ch, TY 119179553 


i Link, for the whole Baſe A G; which is to be 


C1 
i | 


i 192 Heights arid Diſtances. 


Sands: or Rocks as make the Entrance difficult, at 
every. conſiderable Bend of the Sands, take with a 
Sea-Compaſs the Bearing thereof to two known 


Marks upon the Shore; and having ſo gone round 
all the Sands and Rocks, you may eaſily upon the 


Plot before taken, day Lines which ſhall interſe& 


each other at every conſiderable Point of the Sands, 
whereby you may truly 2 out the Sands, and 


give good Directions either for laying Buoys, or 


making Marks upon the Shore for the Direction of 


+ 
E X 4 M P L E. 


© Suppoſe the following Figure to as a Piece of ome 
Sea-Coaſt. Firſt, I make a fair Draught of it, with 
the Mouth of the River as far up as there is occaſion, 
utting down every remarkable thing, as you ſee. 
here, all but the Rocks and Sands excepted, which 
I am now going to ſhew you how to take. Go ina 


Boat down the River, till you find the Beginning of 


the firſt Sand A, as at a, and there take a Sight to 
the Red-Houſe, which let be 8. W. 86 deg. allo to 
the Tree, which 3 is S. E. 6 deg. To plot which, draw 


Lines quite contrary to your Obſervations ; as from 
the Red-Houſe draw a Line N. E. 86. and from the 


Tree a Line N. W. 6 deg. which two Lines will in- 


3 each other in the Point a, which ſhews you 


4 of the Sand A. Row along the ſame 
ſounding as you go, till you find it have a con- 
fiderable Bending, and there take again two Obſer- 
vations, as before, and protract them too, when 
yuu come a- ſhore, in like manner. The like do at the 


Bending of every Sand, till either you come ow 
| a 


E 


aj on 
A I 


1/Jances; 


E 
& D a 
1 . 

7 
— 


ins with 


ig 


He 


or come to the Place where 


It 


t jo 


I 


the Sand, 
the Shoar. 
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Tt would be too tedious for you, and troubleſome 
for me, to give you all the Obſervations, IJ having 
already in this Treatiſe fo often deſcribed the ſame 
thing before; therefore I will mention only one 
Place of Obſervation more, which I judge ſufficient. 
In the Sand C, I find the Bend (2), and there, as I 
ſhould do at all the reſt, I take two Obſervations to 
ſuch things on the Shoar as are moſt conſpicuous un- 


to me, v2. Firſt, to the Beacon, which bears from 
me 8. W. 25 deg. Secondly, to the Wind-mill, which 


bears from me N. W. 40 deg. Now after I have taken 
the other Angles or Bends of that Sand, and am come 


home, I draw a Line from the Beacon oppoſite to 
my Obſervation S. W. 25 deg. vis. N. E. 2 5 deg. Al- 
ſo from the Wind-mill I draw a Line S. E. 40 deg. 
Now where theſe two Lines interſect each other, as 
they do at 2, I mark for one Point of the Sand C. 
In like manner as I did this, I obſerve and protract 
every Line of the Sand C, and of all the other Sands 
and Rocks, be there ever ſo many; and fo will 
you have a fair Map, fitting for Seamens Uſe. 
Now to give Direction for Seamens coming in 
here, draw a Line through the middle of the South 
Channel, which Line will cut both the Church and 
Wind-mill; fo that if a Ship coming from the South- 
ward, bring the Church and Wind-mill both into 
one, and keep them ſo, the may boldly run in, till 
ſhe brings the River's Mouth fair open, and then 
ſail up the River. Likewiſe coming from the North- 
ward, muſt bring the Tree and Beacon both into 
one, and keep them ſo till the River's Mouth is fair 
open. But leſt they ſhould miſtake, and run upon 
the Ends of the Sands A or B, it would be neceſſary 
that a Mark was ſet up behind the Red-Houſe, in a 
ſtrait Line with the middle of the River, as Fi 
, "Ro 


cc © yo oY © i. 
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Then a Ship coming from the Southward, or 
Northward, let her keep her former Marks both in 
one, till ſhe bring the Red-Houſe and Þ both in 
one; and then keeping them ſo, run boldly up the 
River, till all Danger is paſt. I have pr down this 
Wind-mill and Beacon, not as if ſuch good Marks 
would always happen; but to ſhew you how to 
place Marks, or lay Buoys if it be required. 
You muſt mind, after you have taken all the 
Sands, to take the Sounding alſo quite croſs the 
Channels, all up and down, and to put them down 
accordingly ; the beſt time of doing which, is a 
Low- Water in Spring-Tides, | 


How to. know whether Water may be made to run 
From a Spring-head to any appointed Place. 
For this Work, the Diameter of the Semicircle is 


82 4 cs, Ki . * r 9 e W Rn 
* * A ann ee * TY %_ — WI - 2 9 
9 IT” Pol” > U 9 7 * 


a little too ſhort ; however, an indifferent Shift ma 


be made therewith ; but it is better to get a Water- 
level, ſuch as you may buy at the Inſtrument-Ma- 
kers; with which being provided, as alſo with two 
Aſſiſtants, and each of them with a Staff divided 
into Feet, Inches, and Parts of an Inch, go to the 
Spring-head; and cauſing your. firſt Aſſiſtant to 
ſtand there with his Staff perpendicular, make the 
other go in a right Line towards the Place deſigned 
tor bringing the Water any convenient Diſtance, as 
100, 150, or 200 Yards, and there let him ftand, 
and hold his Staff perpendicular alſo. Then ſet your 
Inſtrument nigh the Mid-way between em, making 
it ſtand level or horizontal; and look through the 
dights thereof to your firſt Aſſiſtant's Staff, he 
moving a Piece of white Paper up and down the 
staff, according to the Signs you make to him, till 
through the Sights you eſpy the very Edge of the 
ä j Paper. 
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Paper. Then by a Sign make him to underſtand 
that you have done with him; and let him write 
down how many Feet, Inches and Parts the Paper 
reſted upon. Alſo going to the other End of your 
Level, do the ſame by the ſecond Aſſiſtant, and let 

him write down alſo what Number of Feet, &c. the 
Paper was from the Ground. This done, let your 
firſt Aſſiſtant come to the ſecond Aſſiſtant's Place, 
and there let him again ſtand with his Staff; and let 
the ſecond Aſſiſtant go forward 100, 200 Yards, as 
before; and placing yourſelf and Inſtrument in the 
midſt between them, take your Obſervations alto. 
gether as before, and let them put them down in 
like manner. And fo muſt you do till you come to 
the Place whereto the Water is to be conveyed, 
Then examine the Names of both your Affiſtants, 
and if the Notes of the ſecond Aſſiſtant exceed 
that of the firſt, you may be ſure the Place is lower 
than the Spring-head, and that therefore Water 
may be well conveyed. But if the firſt's Notes ex- 
ceed the ſecond's, you may conclude it impoſſible 
without Engines, or the like. | 


The firſt Aſſiſtant's Note. The ſecond Aſſiſtant's Note. 
Stat. Feet. Inch. Parts. Stat. Feet. Inch. Parts 
8.3. $--: „ 
6 i= 4 2 | „„ 
„ 6 
1 28 1 


Here you may ſee the ſecond Aſſiſtant's Note ex- 
ceeds the firſt, 8 Foot, 1 Inch; which is enough to 
bring the Water with a ſtrong Current, and to 
make it alſo riſe up 6 or 7 Foot in the Houſe, if 
occaſion be; for ſuch as have written of this Mat- 
ter, allow but 4 Inches and + Fall in a Mile to 
make the Water run. WV A TABL E 
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OF THE 


Northing or Souttiing Faſting or Weſting, 


of every Degree from the Meridian, ac- 


cording to the Number of Chains run 


122 any Daanxx. 


> 95 A Tallle 


* : A Table of Northing or Southing, | 
i : 2 2 , FED 8 a K — 
x Deg. | 2 Deg. | | 3 Deg. | 
r 4-0 33 
EN SEW | ZN SEW | FN SEW 
ERIN | MICS Lk 
| a : | | ; 
1 0 I 1.0] .O 1 I. I +I 
8 8 21 2.8 4 
00 ' | RAR. 3] 3.0] +I 
1 44 4-0] +1 44 4.0} 2 
1. 51 5.0] 2 5 5.0] +2 
b „ 60 6.0] 3 
111 5 717% 
1414 8 8.00 3 81 8.0] 4 
9] 19.0] 2 9] 9.0] .3 9 9.0] +5 
10] 10.00 2 1010.03 1010.00 5 
20 20.0 4 200 20.0 7 20020. 00 1.0 
30, 30.0] 5 30130.0| 1.0 30030. 00 1.6 
|” 40| 40.0] 7 4040.0 1.4 4040.00 2.1 
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The USE of the foregoing 
| TABLE 


Haves already ſufficiently, in the ſixth Chap- 
ter of this Book, taught you the Uſe of this 
Table; however, becauſe it is made ſomewhat 
different from ſuch of this kind as have been made 
by others, I will briefly, by an Example or two, 
explain it to you. Admit in ſurveying a Wood, 
or the like, you run a Line N. E. 40 Degrees, 10 
Chains: Or, in plainer Terms, a Line 10 Chains 
in Length, that makes an Angle with the Meridi- 
an of 40 Degrees to the Eaſtward ; and you would 
put down in your Field-Book the Northing and 
Eaſting of this Line, under their proper Titles 
N. and E. according to Mr. Norwood's Way of 
ſurveying, taught in the ſixth Chapter. 
Firſt, at the Head of the Table find 40 Degrees, 
then in the Column of Diſtances ſeek for 10 Chains: 
Which had, you will find to ſtand right againſt it, 
under the Title N. 7. 7. for the Northing, which 
is 7 Chains, 2 of a Chain: And for the Eaſting, 
under the Title E. 6. 4. which is 6 Chains, & of a 
R | 1 


TS) 
Chain, as nigh as may be expreſſed in the tenth 
Part of a Chain: But if you would know to one 
Link, add © to the Diſtance, fo will 10 be 106; 
which ſeek for in the ſame Page of the Table, and 
right againſt it you will find under Title N. 76.6, | 
or 7 Chains, 66 Links for your Northing ; and 
under Title E. 64. 3. or 6 Chains, 43 Links for 
your Eaſting: Which found, put down in your | 
Field-Book accordingly ; and having done ſo by all 
your Lines, if you find the Northing and South- | 
ing the ſame, alſo the Eaſting and Weſting, you 
may be ſure you have wrought true, otherwiſe 
not. „ 
If the Diſtance conſiſts of odd Chains and Links, 
as moſt commonly it fo falls out, then take them | 
ſeverally out of the Table, and by adding all to- | 
= you will have your Defire. As for Exam- | 
ple : | 


| Suppoſe my Diſtance run upon any Line be | 
N. W. 35 Degrees, 15 Chains, 20 Links: N. 


Firſt in the Table I find the North- Ch. Ch. Lin. 
ing of 10 Chains to be — ) 10—8—19 
$ <4 Fav 

20Lin.o — 165 


— 


I2—457 


— — 


Which added together, makes 12 Chains, 45 
Links g, for the Northing of that Diſtance _ 
| In 


(3) 


In like manner under 35 Deg. and Title W. I find 
the — of the lame Line, as here: 


0 a 
10-5 
5— 2 


20Lin.o— 1175 


—_ 
— 


B—725; 


By which I conclude the Northing of that Line to 
be 12 Chains, 45 Links 22, and the Weſting 8 
Chains, 72 Links c: Which thus you may prove 
by the Logarithms. 


As Radius „„ — ä JO0,000000 
is to the Diſtance 15. 20. 3,181844 
So is the Sine of the Courſe 35 Deg. — 9,758591 


to the Welting 8 Chains, 72 Links—12,94043 5 


And, As Radius „ 10,000000 
to the Diſtance 15 Chains, 20 Links 3,18 1844 
80 Co- ſine of the Courſe 55 —.— 9.91 3304 


to the Northing I2 — 4.5 Links 13,09 95208 | 


* 


Mak, If your Courſe had ww S. E. it would 
have been the ſame thing as N. W.: For you ſee in 
the Tables N. and S. E. and W. are joined toge- 

R 2 ther. 


(4) 

ther. If your Degrees exceed 45, then ſeek for 
them at the Foot of the Table: And over the Ti- 
tles N. 8. E. W. find out the Northing, Southing, 
Eaſting or Weſting. . 

J think this to be as much as need be ſaid con- 
cerning the preceding Table: As for the finding 
the Horizontal Line of a Hill, and ſuch like things 
by the Table, before you have half well read 
through the Chapter of Trigonometry, your own 


Ingenuity will faſt enough prompt you to it. 
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4358.050777 
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10 116926 
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O. 
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8. 88 0 
= .241855| 
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[0.000000 
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b line. — 
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22 8. 


Sine. 


Tangent. 


Co-rang, 


0.000000 
7. 162696 
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HE Uſe of theſe Tar xs hath been 
already at large ſhewed in the Firſt 


and Twelfth Chapters; therefore I ſhall 
ay no more of them here. 


Shewing farther 


How to ſurvey by the Chain only : With 
an uſeful Table to that purpoſe. 


AVING, in the ſixth Chapter of the foregoing 
| Treatiſe, taught a ready and eaſy Way for. taking 
the Quantity of an Angle in the Field by the Chain only ; 
and underſtanding it to have met with good Acceptance 
among Surveyors and others: I thought it proper to ſay 
ſomething more on that Subject, the preſent Opportunity 
of a new Edition of the Book inviting me thereto. And 
that this Way of working may be practiſed as quick and 
true as any in the World, with all the coſtly Inſtruments 
that ever were invented, there are two ſeeming Difficulties 
to be removed. The f7/t is, when the Angle grows ve- 
ry obtuſe, that is to ſay, containing 170 Degrees or more, 


then the Subtendent or Chord-Line will hardly be diſtin- 


guiſhable between five or ſix Degrees, there being but 
＋ Parr of a Link difference between 170 Deg. and 171 
Degrees, and not above 75 Part, between 178 and 179 
Degrees. To remedy which, you need not take the 
Quantity of that Angle at all, eſpecially if it be an in- 
ward Angle, but meaſure directly from B to C; and 
when you come right againſt A, take an Off-let (which 
vou may do with a Rod or Line alone, as true as with a 


T Crols 


8 


|. _ 4PPENDIX, &c. 
| Croſs or other Inſtrument) which Off. ſet, put down in 
your Field-Book, will do the Buſineſs when you come to 


rotract, as well as if you had taken the 


Angle in the Field: But if that does 
not pleaſe you, or any other Reaſon ne- 


ceſſitate you to take the Angle A, there 
place a ſtrong Stick in the very Angle 
A, and putting the Ring of the Chain 
over it, ſtretch it out at full length, 
both in the Line AB and AC; and 
where the End of the Chain falls, there 


place Sticks alſo, as at D and G. Re- þ 


move your Chain from 4, and put the 
Ring over the Stick at D, and ftretch 
it out at adventure as towards E. Now 
you ſhould have another Chain, or a 


ſmall Line, (which you may carry in, | i 
your Pocket) exactly of the length of a Km 
Chain, with a Loop at each End; which \zW% 


put over the Stick at A, and taking the 
other Loop of the Line in one Hand, 


and the looſe End of the Chain in the 
other Hand, go backward, till both be- 


ing ſtretched ſtrait meet at E, then have A 


you found DAE, an Equilateral Tri- 
angle conſiſting of 60 Degrees; to which 
add another Equilateral Triangle by 


looſing the Chain at D, and putting it 


over the Stick at E, letting the Line re- 
main as it was faſtened at A, and takin 

the looſe Ends again of the Chain and 
Line in your Hands, go backwards as 
before, until both being ſtretched ſtrait, 


* 
Ro 
4 
4 


5 
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meet in F. So have you found two Equilateral Tri- 
angles, or 120 Degrees. Laſtly, With your Chain mea- 
ſure the neareſt Diſtance FG, which ſuppoſe to be 84 
Links and a half; which Sum look for in the following 
Table, and right againſt it you will find 50 Degrees, which 
added to 120, make 170 Degrees, the Quantity of the 


N. N . 
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Angle 
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Angle ſought; or if you have not a Mind to uſe the Table, 
you may note it down in your Field-Book, thus, & & 844, 
ſignify ing that Angle conſiſts of two Equilaterals and 84+ 
Links for its Subtendent; and you may plot it, by doing 
with your Compaſles upon the Paper, what you did in 
the Field with the Chain. But now perhaps you may be 
ready to ſay, you pretend to teach how to take the Quan- 
tity of an obtuſe Angle with the Chain only, and here is 
a Line required, or two Chains at leaſt. Well then, you 
ſhall preſently ſee how to do it with one Chain only Let 
EAT, in the following Figure, be the Angle of 170 De- 
grees; meaſure from A towards Band C, half a Chain on 
each Side, as to D and E, where ſtick down Sticks, and 
one at A; then put the Ring at one End of the Chain over 
the Stick at A, and the other End over the Stick at D, and 
taking the Chain in the middle by the Ring that is com- 
monly at the End of 30 Links, go backwards till both 
Parts are ſtrait, and there ſtick down a Stick, as at F. 
Then looſe the Ring from D, and put it over the Stick at 

F, and taking the very middle of the Chain, make both 
Parts ſtrait, which they will be at C, where ſtick down a 
Stick, from which meaſure to Z, noting it down in your 
Field-Book Y Y 425, and when you plot it, remember to 
make your Equilaterals but of 30 Links the Sides of them: 
I fay, when you plot itz for you may not in this Caſe have 
recourſe to the following TaBLE, that being made to the 


— 1 a | 
- * 
ö | A 


Radius of 100 Links, unleſs you double the Number of 
Links found between C and E; or, which is better, when 
P you 


= | An APP E ND IX, &c. 
you have finiſh'd your two Equilaterals, one End of the 


Chain hanging at A, ſtretch the other at full Length over 
the Stick at G, which will fall at H; then meaſuring the 
neareſt Diſtance between H and C, you will find it to be 
845 Links, againſt which in the Table ſtand 30 Degrees, 
which added to your two Equilaterals, make 1 70 Degrees 
tor the Angle A. [See this RE 7 


2H 
/ 


| - 4d 
But now if you had rather meaſure this Angle, by firſt 
taking out a right Angle from it; thus you may do to 
find the Perpendicular for the right Angle: ¶ Se the Figure 
on the other Side.] Put one Ring of your Chain over the 
Stick at the Angle A, and ſtretching out the Chain, let 
the other End fall any where at adventure, as at B or C; 
where ſtick a Stick through the Ring, and looſing that 
End at A, take it in your Hand, and ſtretching i it ſtrait, 
lee in what Part it will juſt touch the Hedge AE; which 
will be at D, if the other End be at C; or at E, if the 
other End be at B; and there make a Mack; which done, 
keeping the End of your Chain in your Hand, go back- 
ward from Bor C, towards G or F, till your Chain is ſtrait: ; 
then moving yourſelf ſideways to and fro, till you perceive 
your Chain to lie in a ſtrait Line with B E or C D, at the 
End of it place a Stick, at at For G, from whence to A 
will be a Line perpendicular to AE; wherefore from A 
ſet off one Chain in that Line, whack will fall at H; and 
one Chain upon the Line AI, which falls at J; and mea- 
ſuring the Diſtance 77 7, you will find it 128 Links v Parts 
of a Link, or 80 Degrees ; which added to the right An- 
gle, makes 170 Deg. which was the Angle required. 
Otherwiſe you may take a right Angle, by fixing one 
End of the Chain in the Angle itſelf, and the other End 
at 40 Links Diſtance in the Hedge; then take 30 Links in 
one 
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one Hand, and 30 in the other, and ſtretch both Parts 
trait, their Meeting will conſtitute a right Angle, ac- 
cording to the well known Axiom, that 3, 4, and 5 make 
a right-angled Triangle. | 

Many other Ways might be ſhewn, to take a right An- 
gle in the Field by the Chain only, as alſo otherwiſe to 
meaſure the Quantity of an obtuſe Angle ; but I omit 
them, leaving it to your own Practice and Ingenuity : - 
Only one Way more, and the very beſt, to take the 
Quantity of this obtuſe Angle, which take as follows: 

In the following Figure let A be the Angle required to 
be taken in the Field; by the Chain firſt from A, ſet off 
two Chains, one to B, the other to C; then fixing one 
End of the Chain in B, ſtretch the other direct in a ſtrait 
Line towards C, making a Mark where the End falls, 
which will be at 7; meaſure the Diſtance from 7 to A, 
which ſuppoſe to be 8 Links & Parts of a Link; look in 
the following TABLE, and right againſt it you will find 


rr —ͤ— . — 
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5 Degrees; which doubled (the Angles AC 7 and 4B 7 
being equal, becauſe the Sides AB and AC are equal, and 
it) makes 10 Degrees; which ſubtracted from 180, leaves 
170 for the deſired Angle at A. 

But now if this had been an outward Angle, as we will 
ſuppoſe the following; you have no more to do, but to 
continue one Line; as for Example, the Line D Ato C, 

one Chain, and allo to ſet off one Chain upon the other 
Line from A to B; then meaſure the Diſtance BC, which 


D 


jay to be 17 Links & Parts of a Link, which anſwers in 
the Table to ro Degrees, which is the Complemen; of the 

Angle A to 180 Degrees; wherefore take 10 from 180, 
remains 170 for the ſought outward Angle. 


By 
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By this Time, I hope, the Difficulty of meaſuring _ 
tuſe Angles is well removed, and the Matter made plain 
and eaſy: As for acute Angles, and ſuch obtuſe ones as 
are but a little bigger than go Degrees, you have the Way 


to meaſure them already in the ſixth Chapter of the fore- _ 


going Treatiſe, with ſundry Ways to meaſure a Field 
with the Chain only, to which I refer. you, 
It remains now to ſpeak of the ſecond ſeeming Difficul- 
ty, which lies in the Trouble of plotting after this Way : 
To remove which, you may have a Protractor made with 
Links on it inſtead of Degrees, or both, if you pleaſe ; 
which the Inſtrument- maker may ſoon do by the Help of 
this Table. Or you may very well uſe your ordinary Pro- 
tractors; for having a Copy of this Table in the Field 
with you, you may at once note down the Degrees of 
every Angle, without mentioning the Subtendents at all; 
or if you do only note down the Subtendents in your 
Field- book, when you come home, you may at once take 
all the Angles ; in Degrees anſwerable to them, and ſo plot 
with an ordinary Protractor, as at other Times. . I have 
made the Table but to 140 Degrees; for as I told you be- 
fore, when an Angle exceeds that, your beft Way of mea- 
furing it, is as has been juſt now taught. 

What has been already faid I preſume to be ſufficient to 
explain the following Table, and the Uſe thereof, there- 
fore ſhall not trouble you with Repetitions; only defire 
vou to remember, that the Table is made for the Radius 
of one Chain, or 100 Links; and the Subtendents, or 
Chord Lines, are in Links, and decimal Parts of a Link : 
So that when you would uſe this Table, you muſt ſet off. 
but one Chain from the Angle (you deſire to know the 
Quantity of) on either Hedge, and meaſuring the neareſt 
Diſtance between the two Ends of the Chains a-croſs from 
Hedge to Hedge, look for the Number of Links in the. 
Table that neareſt Diſtance contains, and right againſt it 
you will find the Quantity of the Angle as true, if not 
truer, than if it had been taken by the beſt Semicircle, 
Circumferentor, or Theodolite. 


EXAM 
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In Folio 11 3 of the foregoing Book, I would know 
the Quantity in Degrees of the Angle e E 2, whoſe Sub- 
rendent is there (accounting one Chain Radius) faid to be 
80 Links: Accordingly I look for 80 Links in the Table, 
and the neareſt Number to it is 79 Links 5 Parts of a 
Link, and right againſt it ſtands 47 Degrees : | Wherefore 
Tfay that Angle conſiſts of 47 Degrees, and a little more; 
and tho? it be needleſs, yet if you deſire to know how 
much that odd 2 is (which is wanting to make up 80 
Links) you may lee by the Table, that in an Angle of 
this Bigneſs one Link and half raiſes a Degree; ſo that 
& Parts of a N Is Juſt 12 Minutes. The exact Angle 
therefore is 47®. 
What has "ot Fo concerning meaſuring a Field, or 
taking an Angle by the Chain only, either in the Appen- 
dix, or ſixth Chapter, may as well be applied to a Pole 
or Rod cut out of the Hedge, and divided into-100 equal 
Parts; and indeed you may altogether as well, and much 
quicker, do it with a Rod than the Chain, every Diviſion 
of the Rod anſwering to a Link of the Chain : But then 
you muſt take Care your Rod be ſtrait ; and the Table 
ſerves as well for a Rod ſo divided as the Chain, only in 
caſting up there is a Difference (which your own Reaſon 
and the foregoing Treatiſe will ſufficiently explain to you) 
unleſs in meaſuring the Length of the Lines, you call 
every 4 Poles 1 Chain, and every 4 Diviſions of the Pole 
1 Link; then you may caſt it as if it had been meaſured 
by the Chain : But there is no need for that, that I know 
of. You may have, I ſuppoſe, in Crooked- Lane, a Rod 
made to ſhoot one Part into another like a Fiſhing-rod, 
to be uſed as a Cane, in the Head whereof may be a ſmall 
; 1 which alone is Inſtrument enough to ſurvey 
any Piece of this Earth, be it Mannor or larger: And 
if ſo, what need is there of a Horſe- load of Braſs Cir- 
cles and Semicircles, heavy Ball-Sockets, wooden Tables 
and Frames, and three-legged Staffs, cum multis aliis, 
unleſs to amuſe the ignorant Countryman, to make him 
more freely pay the Surveyor? = : 
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